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Figure 4 
SEQ ID NO:l 
Hybrid Human-Bovine Alpha-Lactalbumin Promoter 

1 GATCAGTCCTGGGTGGTCATTGAAAGGACTGATGCTGAAGTTGAAGCTCC 
51 AATACTTTGGCCACCTGATGCGAAGAACTGACTCATGTGATAAGACCCTG 
101 AT ACTGGGAAAGATTGAAGGCAGGAGGAGAAGGGATGACAGAGGATGG AA 
151 GAGTTGGATGGAATCACCAACTCGATGGACATGAGTTTGAGCAAGCTTCC 
201 AGG AGTTGGT AATGGGCAGGGAAGCCTGGCGTGCTGCAGTCCATGGGGTT 
251 GCAAAGAGTTGGACACTACTGAGTGACTGAACTGAACTGAT AGTGTAATC 
301 CATGGT AC AGAAT AT AGGATAAAAAAGAGGAAGAGTTTGCCCTGATTCTG 
351 AAGAGTTGT AGGATAT AAAAGTTT AGAAT ACCTTT AGTTTGGAAGTCTT A 
4 0 1 AATTATTTACTTAGGATGGGTACCCACTGCAATATAAGAAATCAGGCTTT 
4 51 AGAGACTGATGTAGAGAGAATGAGCCCTGGCATACCAGAAGCTAACAGCT 
501 ATTGGTT ATAGCTGTTAT AACCAATAT AT AACC AAT AT ATTGGTT ATAT A 
551 GCATGAAGCTTG ATGCCAGCAATTTGAAGGAACCATTT AGAACTAGTATC 
60 1 CTAAACTCTACATGTTCCAGGACACTGATCTTAAAGCTCAGGTTCAGAAT 
651 CTTGTTTTATAGGCTCTAGGTGTATATTGTGGGGCTTCCCTGGTGGCTCA 
701 GATGGTAAAGTGTCTGCCTGCAATGTGGGTGATCTGGGTTCGATCCCTGG 
751 CTTGGGAAGATCCCCTGGAGAAGGAAATGGCAACCCACTCTAGTACTCTT 
801 ACCTGGAAAATTCCATGGACAGAGGAGCCTTGTAAGCTACAGTCC ATGGG 
851 ATTGCAAAGAGTTGAACACAACTGAGCAACTAAGCACAGCACAGTACAGT 
900 ATACACCTGTGAGGTGAAGTGAAGTGAAGGTTCAATGCAGGGTCTCCTGC 
951 ATTGCAGAAAGATTCTTTACCATCTGAGCCACCAGGGAAGCCCAAGAATA 

1001 CTGG AGTGGGT AGCCT ATTCCTTCTCC AGGGGATCTTCCCATCCCAGG AA 

1051 TTGAACTGGAGTCTCCTGCATTTCAGGTGGATTCTTCACCAGCTGAACT A 

1101 CCAGGTGGATACTACTCCAATATTAAAGTGCTTAAAGTCCAGTTTTCCCA 

1151 CCTTTCCCAAAAAGGTTGGGTCACTCTTTTTTAACCTTCTGTGGCCTACT 

1201 CTG AGGCTGTCT ACAAGCTTAT AT ATTT ATGAAC ACATTTATTGCAAGTT 

1251 GTT AGTTTT AGATTTACAATGTGGTATCTGGCT ATTT AGTGGTATTGGTG 

1301 GTTGGGG ATGGGGAGGCTGAT AGC ATCTCAGAGGGC AGCT AG AT ACTGTC 

1351 ATAC ACACTTTTCAAGTTCTCCATTTTTGTGAAAT AGAAAGTCTCTGG AT 

1401 CT AAGTTATATGTGATTCTCAGTCTCTGTGGTCATATTCTATTCTACTCC 

14 51 TGACCACTCAACAAGGAACCAAGATATCAAGGGACACTTGTTTTGTTTCA 

1501 TGCCTGGGTTGAGTGGGCCATGACATATGTTCTGGGCCTTGTTACATGGC 

1551 TGGATTGGTTGGACAAGTGCCAGCTCTGATCCTGGGACTGTGGCATGTGA 

1601 TGACATACACCCCCTCTCCACATTCTGCATGTCTCTAGGGGGGAAGGGGG 

1651 AAGCTCGGTATAGAACXTITTATTGTATTTTCTGATTGCCTCACTTCTTAT 

1701 ATTGCCCCCATGCCCTTCTTTGTTCCTCAAGTAACCAGAGACAGTGCTTC 

1751 CCAGAACCAACCCTACAAGAAACAAAGGGCTAAACAAAGCCAAATGGGAA 

1801 GCAGGATCATGGTTTGAACTCTTTCTGGCCAGAGAACAATACCTGCTATG 

1851 GACTAGATACTGGGAGAGGGAAAGGAAAAGTAGGGTGAATTATGGAAGGA 

1901 AGCTGGCAGGCTC^GCGTTTCTGTCTTGGCATGACCAGTCTCTCTTCATT 

1951 CTCTTCCT AG ATGT AGGGCTTGGTACCAG AGCCCCTG AGGCTTTCTGCAT 

2001 GAATATAAATATATGAAACTGAGTGATGCTTCCATTTCAGGTTCTTGGGG 

2051 GCGCCGAATTCGAGCTCGGTACCCGGGGATCTCGAGGGGGGGCCCGGTAC 

2101 C 

1 - 1525 Bovine alpha lactalbumin 5' flanking region (-2000 to -550 from the bovine alpha-lactalbumin 

transcription start point) 

1526 - 2056 Human alpha-lactalbumin 5' flanking region (-600 to +15 from the human alpha-lactalbumin 

transcription start point) 
2057 - 2101 Multiple cloning site 



Figure 5 
SEQ ID NO:2 
Mutated PPE Sequence 

1 GATTACTTACTGGCAGGTGCTGGGGGCTTCCGAGACAATCGCGAACATCT 

51 ACACCACACAACACCGCCTCGACCAGGGTGAGATATCGGCCGGGGACGCG 

101 GCGGTGGT AATT AC AAGCGAGGATCCGATTACTTACTGGCAGGTGCTGGG 

151 GGCTTCCGAGAC AATCGCG AACATCTACACC ACACAACACCGCCTCG ACC 

201 AGGGTG AG AT ATCGGCCGGGGACGCGGCGGTGGT AATT ACAAGCG 

1-119 Mutated PPE 

120 -126 Linker 

127 - 245 Mutated PPE 



Figure 6 
SEQ ID NO:3 
IRES-Signal Peptide Sequence 

1 GGAATTCGCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCG 

51 CTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATAT 

101 TGCCGTCTTTTGGC AATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTG 

151 ACGAGCATTCCT AGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCT 

20 1 GTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAA 

251 CAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGAC 

301 AGGTGCCTCTGCGGCC AAAAGCC ACGTGT AT AAG AT AC ACCTGC AAAGGC 

351 GGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCA 

401 AATGGCTCTCCTCAAGCGT ATTCAACAAGGGGCTGAAGGATGCCCAGAAG 

451 GTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTAC 

501 ATGTGTTT AGTCG AGGTT AAAAAAACGTCT AGGCCCCCCGAACCACGGGG 

551 ACGTGGTTTTCCTTTGAAAAACACGATGATAATATGGCCTCCTTTGTCTC 

60 1 TCTGCTCCTGGTAGGCATCCTATTCCATGCCACCCAGGCCGGCGCCATGG 

651 GATATCTAGATCTCGAGCTCGCGAAAGCTT 

I - 583 IRES 

584 - 640 Modified bovine alpha-lactalbumin signal peptide coding region 

641 - 680 Multiple cloning site 



Figure 7a 
SEQ ID N0:4 
CMV MN14 Vector 



1 CGGATCCGGCCATTAGCCATATTATTCATTGGTTATATAGCATAAATCAA 
51 TATTGGCTATTGGCCATTGCATACGTTGTATCCATATCATAATATGTACA 
1 0 1 TTTAT ATTGGCTCATGTCC AAC ATT ACCGCCATGTTGACATTGATT ATTG 
1 5 1 ACTAGTTATTAATAGT AATCAATTACGGGGTCATTAGTTCATAGCCCATA ' 
201 TATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGAC 
251 CGCCCAACG ACCCCCGCCCATTGACGTCAAT AATGACGT ATGTTCCCAT A 
301 GTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACG 

3 5 1 GTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGC 

4 01 CCCCTATTGACGTC AATGACGGT AAATGGCCCGCCTGGCATTATGCCCAG 
4 5 1 T ACATG ACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGT 
501 CATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTG 
551 G ATAGCGGTTTG ACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTC 
60 1 AATGGGAGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCG 
651 TAACAACTCCGCCCCATTGACGCAAATGGGCGGTAGGCATGTACGGTGGG 
701 AGGTCT AT ATAAGCAGAGCTCGTTTAGTGAACCGTCAGATCGCCTGGAGA 
751 CGCCATCCACGCTGTTTTG ACCTCCATAGAAGACACCGGGACCGATCC AG 
801 CCTCCGCGGCCCC AAGCTTCTCGACGGATCCCCGGGAATTCAGGACCTCA 
851 CCATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGT 
901 GTCC ACTCCGAGGTCCAACTGGTGGAGAGCGGTGGAGGTGTTGTGCAACC 
951 TGGCCGGTCCCTGCGCCTGTCCTGCTCCGCATCTGGCTTCGATTTCACCA 
1001 C AT ATTGG ATG AGTTGGGTG AGACAGGC ACCTGG AAAAGGTCTTGAGTGG 
1051 ATTGG AG AAATTCATCCAGAT AGCAGTACGATT AACTATGCGCCGTCTCT 
1101 AAAGGAT AGATTTACAAT ATCGCG AG ACAACGCC AAGAACACATTGTTCC 
1151 TGCAAATGGACAGCCTGAGACCCGAAGACACCGGGGTCTATTTTTGTGCA 
1201 AGCCTTT ACTTCGGCTTCCCCTGGTTTGCTTATTGGGGCCAAGGGACCCC 
1251 GGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGG 
1301 CACCCTCCTCC AAG AGC ACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTG 
1351 GTC AAGGACTACTTCCCCG AACCGGTGACGGTGTCGTGGAACTCAGGCGC 
1401 CCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGAC 
1451 TCT ACTCCCTCAGCAGCGTGGTGACCGTGCCCTCCAGCAGCTTGGGCACC 
1501 C AG ACCT ACATCTGCAACGTGAATCACAAGCCC AGCAACACC AAGGTGGA 
1551 CAAGAGAGTTGAGCCCAAATCTTGTGACAAAACTCACACATGCCCACCGT 
1601 GCCCAGCACCTGAACTCCTGGGGGGACCGTCAGTCTTCCTCTTCCCCCCA 
1651 AAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGT 
1701 GGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACG 
1751 TGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAG 
1801 TACAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGC^CCAGGA 
1851 CTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCX^AACAAAGCCCTCC 
1901 CAGCCCCCATCGAGAAAACC^TCTCCAAAGCCAAAGGGCAGCCCCGAGAA 
1951 CCACAGGTGTACACCCTGCCCCCATCCCGGGAGGAGATGACCAAGAACCA 
200 1 GGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCG 
2051 TGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCT 
2101 CCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTATAGCAAGCTCACCGT 
2151 GGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGC 
2201 ACGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCC 
2251 GGGAAATGAAAGCCGAATTCGCCCCTCTCCCTCCCCCCCCCCTAACGTTA 
2301 CTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTA 
2351 TTTTCCACCAT ATTGCCGTCTTTTGGC AATGTG AGGGCCCGG AAACCTGG 
2401 CCCTGTCTTCTTGACGAGCATTCCT AGGGGTCTTTCCCCTCTCGCCAAAG 
2451 GAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCT 
2501 TCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCC 
2551 CCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGAT A 
2601 CACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTT 
2651 GTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAA 
2701 GGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGT 
2751 GCAC ATGCTTT ACATGTGTTT AGTCG AGGTT AAAAAAACGTCT AGGCCGC 
2801 CCG AACC ACGGGG ACGTGGTTTTCCTTTGAAAAACACGATG AT AAT ATGG 
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2851 CCTCCTTTGTCTCTCTGCTCCTGGTAGGCATCCT ATTCC ATGCC ACCCAG 
2901 GCCGACATCCAGCTGACCCAGAGCCCAAGCAGCCTGAGCGCCAGCGTGGG 
2951 TGACAGAGTGACCATCACCTGT AAGGCCAGTCAGGATGTGGGT ACTTCTG 
3001 T AGCCTGGT ACC AGCAGAAGCC AGGT AAGGCTCCAAAGCTGCTG ATCT AC 
3051 TGG ACATCC ACCCGGC AC ACTGGTGTGCC AAGC AG ATTC AGCGGT AGCGG 
3101 T AGCGGT ACCGACTTCACCTTCACCATCAGCAGCCTCCAGCCAG AGGAC A 
3151 T CGCCACCT ACT ACTGCCAGC AATATAGCCTCT ATCGGTCGTTCGGCC AA 
32 0 1 GGGACCAAGGTGGAAATCAAACGAACTGTGGCTGCACCATCTGTCTTCAT 
32 5 1 CTTCCCGCCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGT 
3301 GCCTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGTACAGTGGAAGGTG 
3351 GAT AACGCCCTCCAATCGGGT AACTCCCAGG AGAGTGTC ACAG AGCAGG A 
3401 CAGCAAGG ACAGC ACCTACAGCCTCAGCAGCACCCTGACGCTG AGC AAAG 
34 51 CAG ACT ACG AG AAACACAAAGTCT ACGCCTGCG AAGTC ACCC ATC AGGGC 
3501 CTG AGCTCGCCCGTCAC AAAG AGCTTC AACAGGGGAG AGTGTT AG AG ATC 
3551 TAGGCCTCCT AGGTCGACATCGATAAAAT AAAAGATTTTATTT AGTCTCC 
3601 AGAAAAAGGGGGGAATGAAAGACCCCACCTGTAGGTTTGGCAAGCTAGCT 
3651 TAAGTAACGCCATTTTGCAAGGCATGGAAAAATACATAACTGAGAATAGA 
3701 GAAGTTCAGATCAAGGTCAGGAACAGATGGAACAGCTGAATATGGGCCAA 
3751 ACAGGATATCTGTGGTAAGCAGTTCCTGCCCCGGCTCAGGGCCAAGAACA 
3801 GATGGAACAGCTGAAT ATGGGCCAAACAGGAT ATCTGTGGTAAGCAGTTC 
3851 CTGCCCCGGCTCAGGGCCAAGAACAGATGGTCCCCAGATGCGGTCCAGCC 
3901 CTCAGCAGTTTCTAGAGAACCATCAGATGTTTCCAGGGTGCCCCAAGGAC 
3951 CTGAAATGACCCTGTGCCTTATTTGAACTAACCAATCAGTTCGCTTCTCG 
4001 CTTCTGTTCGCGCGCTTCTGCTCCCCGAGCTCAATAAAAGAGCCCACAAC 
4051 CCCTCACTCGGGGCGCCAGTCCTCCGATTGACTG AGTCGCCCGGGT ACCC 
4101 GTGT ATCCAAT AAACCCTCTTGC AGTTGCATCCGACTTGTGGTCTCGCTG 
4151 TTCCTTGGG AGGGTCTCCTCTGAGTGATTGACT ACCCGTCAGCGGGGGTC 
4201 TTTCATT 

1-812 CMV promoter/enhancer 

853-855 MN14 antibody heavy chain gene signal peptide start codon 

2257 - 2259 MN14 antibody heavy chain gene start codon 
2271 - 2846 EMCV IRES 

2847 - 2849 Bovine alpha-lactalbumin signal peptide start codon 
2904 - 2906 First codon mature MN14 antibody light chain gene 
3543 - 3544 MN14 antibody light chain gene stop codon 
3614 - 4207 MoMuLV 3* LTR 



Figure 8a 
SEQ ID NO:5 
CMV LL2 Vector 



1 GGATCCGGCCATTAGCCATATTATTCATTGGTTATATAGCATAAATCAAT 
51 ATTGGCTATTGGCCATTGCATACGTTGTATCCATATCATAATATGTACAT 
101 TTAT ATTGGCTCATGTCCAACATTACCGCCATGTTGACATTGATTATTGA 
151 CTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATAT 
201 ATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACC 
251 GCCC AACGACCCCCGCCCATTG ACGTCAATAATGACGT ATGTTCCCAT AG 
301 T AACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGG 

3 5 1 T AAACTGCCCACTTGGCAGTACATCAAGTGTATCAT ATGCCAAGT ACGCC 
401 CCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGT 

4 51 ACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTC 
501 ATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGG 
551 AT AGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTC A 
60 1 ATGGGAGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGT 
65 1 AACAACTCCGCCCCATTGACGCAAATGGGCGGTAGGCATGTACGGTGGGA 
701 GGTCTAT ATAAGCAGAGCTCGTTTAGTGAACCGTCAGATCGCCTGGAGAC 
751 GCCATCCACGCTGTTTTGACCTCCATAGAAGACACCGGGACCGATCCAGC 
801 CTCCGCGGCCCCAAGCTTCTCGACGGATCCCCGGGAATTCAGGACCTCAC 
851 CATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGTG 
90 1 TCCACTCCCAGGTCCAGCTGGTCCAATCAGGGGCTGAAGTCAAGAAACCT 
951 GGGTCATCAGTGAAGGTCTCCTGCAAGGCTTCTGGCTACACCTTT ACT AG 
1001 CTACTGGCTGCACTGGGTCAGGCAGGCACCTGGACAGGGTCTGGAATGGA 
1051 TTGGATACATT AATCCT AGGAATGATT AT ACTGAGT ACAATCAGAACTTC 
1101 AAGGACAAGGCCACAATAACTGCAG ACGAATCCACCAATACAGCCT ACAT 
1151 GGAGCTGAGCAGCCTGAGGTCTGAGGACACGGCATTTTATTTTTGTGCAA 
1201 GAAGGGAT ATT ACT ACGTTCT ACTGGGGCCAAGGCACCACGGTCACCGTC 
1251 TCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTC 
1301 CAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACT 
1351 ACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGC 
1401 GGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCCCT 
1451 CAGCAGCGTGGTGACCGTGCCCTCCAGCAGCTTGGGCACCCAGACCTACA 
1501 TCTGCAACGTGAATCACAAGCCCAGCAACACCAAGGTGGACAAGAGAGTT 
1551 GAGCCCAAATCTTGTGACAAAACTCACACATGCCCACCGTGCCCAGCACC 
1601 TGAACn"CCTGGGGGGA(XGTC^GTCrTCCrCTTCCCCCCAAAACCCAAG 
1651 ACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTGGTGGTGGAC 
1701 GTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGT 
1751 GGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCA 
1801 CGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCAC^ 

1851 GGCAAGGAGTACAAGTGCAAGGTCTCXAACAAAGCCCrCCCAGCCaX 
1901 CGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGT 
1951 ACACCCTGCCCCCATCCCGGGAGGAGATGACCAAGAACCAGGTCAGCCTG 
2001 ACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGA 
2051 GAGC AATGGGCAGCCGGAGAACAACT ACAAGACCACGCCTCCCGTGCTGG 
2101 ACTCCGACGGCTCCTTCTTCCTCTATAGCAAGCTCACCGTGGACAAGAGC 
2151 AGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCACGAGGCTCT 
2201 GCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCCGGGAAATGAA 
2251 AGCCGAATTCGCCCCTCTCCCTCCCCCCCCCCT AACGTT ACTGGCCGAAG 
2301 CCGCTTGGAATAAGGCCGGTGTGCGTTTGTCT AT ATGTT ATTTTCCACCA 
2351 TATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTC 
2401 TTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGG 
2451 TCTGTTGAATGTCGTGAAGG AAGCAGTTCCTCTGGAAGCTTCTTGAAGAC 
2501 AAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGC 
2551 GACAGGTGCCTCTGCGGCCAAAAGCCACGTGTAT AAGATACACCTGCAAA 
2601 GGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAG 
2651 TCAAATGGCTCTCCTCAAGCGT ATTCAACAAGGGGCTGAAGGATGCCCAG 
2701 AAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTT 
2751 TACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACG 
2801 GGGACGTGGTTTTCCTTTG AAAAAC ACG ATG AT AAT ATGGCCTCCTTTGT 
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2851 CTCTCTGCTCCTGGTAGGCATCCT ATTCC ATGCCACCCAGGCCGACATCC 

2901 AGCTGACCCAGTCTCCATCATCTCTGAGCGCATCTGTTGGAGATAGGGTC 

2951 ACTATGAGCTGTAAGTCCAGTC AAAGTGTTTTAT ACAGTGC AAATCACAA 

300 1 GAACTACTTGGCCTGGTACCAGCAGAAACCAGGGAAAGCACCTAAACTGC 

3051 TGATCTACTGGGCATCCACTAGGGAATCTGGTGTCCCTTCGCGATTCTCT 

3101 GGCAGCGGATCTGGGACAGATTTTACTTTCACCATCAGCTCTCTTCAACC 

3151 AG AAGAC ATTGC AACATATTATTGTCACC AATACCTCTCCTCGTGGACGT 

3201 TCGGTGGAGGGACCAAGGTGCAGATCAAACGAACTGTGGCTGCACCATCT 

3251 GTCTTCATCTTCCCGCCATCTGATGAGCAGTTGAAATCTGGAACTGCCTC 

3301 TGTTGTGTGCCTGCTG AAT AACTTCT ATCCC AGAG AGGCCAAAGT ACAGT 

3351 GG AAGGTGGAT AACGCCCTCCAATCGGGT AACTCCCAGG AGAGTGTC AC A 

3401 GAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACGCT 

34 51 GAGCAAAGCAGACTACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCC 

3501 ATCAGGGCCTGAGCTCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGTGT 

3551 TAG AG ATCTAGGCCTCCT AGGTCG ACATCG AT AAAAT AAAAGATTTT ATT 

360 1 TAGTCTCCAGAAAAAGGGGGGAATGAAAGACCCCACCTGTAGGTTTGGCA 

3651 AGCTAGCTTAAGTAACGCCATTTTGCAAGGCATGGAAAAATACATAACTG 

3701 AGAATAGAGAAGTTCAGATCAAGGTCAGGAACAGATGGAACAGCTGAAT A 

3751 TGGGCCAAACAGGATATCTGTGGTAAGCAGTTCCTGCCCCGGCTCAGGGC 

3801 CAAGAACAGATGGAACAGCTGAATATGGGCCAAACAGGATATCTGTGGTA 

3851 AGCAGTTCCTGCCCCGGCTCAGGGCCAAGAACAGATGGTCCCCAGATGCG 

3901 GTCCAGCCCTCAGCAGTTTCTAGAGAACCATCAGATGTTTCCAGGGTGCC 

3951 CCAAGGACCTGAAATGACCCTGTGCCTTATTTGAACTAACCAATCAGTTC 

4001 GCTTCTCGCTTCTGTTCGCGCGCTTCTGCTCCCCGAGCTCAATAAAAGAG 

4051 CCCACAACCCCTCACTCGGGGCGCC AGTCCTCCG ATTGACTGAGTCGCCC 

4101 GGGT ACCCGTGTATCCAAT AAACCCTCTTGC AGTTGCATCCGACTTGTGG 

4151 TCTCGCTGTTCCTTGGGAGGGTCTCCTCTGAGTGATTGACTACCCGTCAG 

4201 GTCTTTCATT 



I - 812 CMV promoter/enhancer 

852 - 854 LL2 antibody heavy chain signal peptide start codon 

2247 - 2249 LL2 antibody heavy chain stop codon 

2261 - 2836 EMCV IRES 

2837 - 2839 Bovine alpha-lactalbumin signal peptide start codon 

2894-2896 First codon of mature LL2 antibody light chain gene 

3551 - 3553 LL2 antibody light chain gene stop codon 

3622 - 4210 MoMuLV 3' LTR 



Figure 9a 
SEQ ID NO:6 
MMTV MN14 Vector 

1 CGAGCTTGGCAGAAATGGTTGAACTCCCGAGAGTGTCCTACACCTAGGGG 
51 AGAAGCAGCCAAGGGGTTGTTTCCCACCAAGGACGACCCGTCTGCGCACA 
101 AACGGATGAGCCCATCAGACAAAGACAT ATTCATTCTCTGCTGCAAACTT 
151 GGCATAGCTCTGCTTTGCCTGGGGCTATTGGGGGAAGTTGCGGTTCGTGC 
201 TCGCAGGGCTCTC ACCCTTGACTCTTTCAAT AATAACTCTTCTGTGCAAG 
251 ATT ACAATCT AAACAATTCGGAG AACTCGACCTTCCTCCTGAGGCAAGGA 
301 CCACAGCCAACTTCCTCTTACAAGCCGCATCGATTTTGTCCTTCAGAAAT 
351 AG AAATAAGAATGCTTGCT AAAAATTAT ATTTTT ACCAATAAGACCAATC 
401 C AATAGGTAGATTATTAGTTACTATGTT AAGAAATGAATCATTATCTTTT 
451 AGTACT ATTTTTACTCAAATTCAGAAGTT AG AAATGGGAATAGAAAAT AG 
501 AAAGAGACGCTCAACCTCAATTGAAGAACAGGTGCAAGGACTATTGACCA 
551 C AGGCCTAGAAGT AAAAAAGGGAAAAAAGAGTGTTTTTGTCAAAAT AGG A 
60 1 GACAGGTGGTGGCAACCAGGGACTTATAGGGGACCTTACATCTACAGACC 
651 AACAGATGCCCCCTTACCATATACAGGAAGATATGACTTAAATTGGGATA 
701 GGTGGGTTACAGTCAATGGCTATAAAGTGTTATATAGATCCCTCCCCTTT 
751 CGTGAAAGACTCGCCAGAGCT AGACCTCCTTGGTGT ATGTTGTCTCAAGA 
801 AAAGAAAGACGACATGAAACAACAGGT ACATG ATTATATTTATCT AGGAA 
851 CAGGAATGCACTTTTGGGGAAAGATTTTCCATACCAAGGAGGGGACAGTG 
901 GCTGGACTAAT AGAACATT ATTCTGCAAAAACTT ATGGCATGAGTT ATT A 
951 TGATT AGCCTTG ATTTGCCCAACCTTGCGGTTCCCAAGGCTT AAGT AAGT 
1001 TTTTGGTTACAAACTGTTCTT AAAACAAGGATGTGAGACAAGTGGTTTCC 
1051 TGACTTGGTTTGGT ATC AAAGGTTCTG ATCTG AGCTCTGAGTGTTCT ATT 
1101 TTCCT ATGTTCTTTTGGAATTTATCCAAATCTT ATGTAAATGCTTATGT A 
1151 AACCAAGAT ATAAAAGAGTGCTGATTTTTTGAGT AAACTTGCAACAGTCC 
1201 TAACATTCACCTCTTGTGTGTTTGTGTCTGTTCGCCATCCCGTCTCCGCT 
1251 CGTCACTTATCCTTCACTTTCCAGAGGGTCCCCCCGCAGACCCCGGCGAC 
1301 CCTCAGGTCGGCCGACTGCGGCAGCTGGCGCCCGAACAGGGACCCTCGGA 
1351 T AAGTGACCCTTGTCTTT ATTTCTACT ATTTTGTGTTCGTCTTGTTTTGT 
1401 CTCT ATCTTGTCTGGCT ATCATC ACAAGAGCGG AACGGACTCACCTCAGG 
1451 GAACCAAGCTAGCCCGGGGTCGACGGATCCGATTACTTACTGGCAGGTGC 
1501 TGGGGGCTTCCGAGACAATCGCGAACATCTACACCACACAACACCGCCTC 
1551 GACCAGGGTGAGATATCGGCCGGGGACGCGGCGGTGGTAATTACAAGCGA 
1601 GATCCGATTACTTACTGGCAGGTGCTGGGGGCTTCCGAGACAATCGCGAA 
1 651 CATCTACACCACACAACACCGCCTCGACCAGGGTGAGATATCGGCCGGGG 
1701 ACGCGGCGGTGGTAATTACAAGCGAGATCCCCGGGAATTCAGGACCTCAC 
1751 CATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGTG 
1801 TCCACTCCGAGGTCCAACTGGTGGAGAGCGGTGGAGGTGTTGTGCAACCT 
1851 GGCCGGTCCXTGCGCCTGTCCTGCTCCGCATCTGGCTTCGATTTCACCAC 
1901 ATATTGGATGAGTTGGGTGAGACAGGCACCTGGAAAAGGTCTTGAGTGGA 
1951 TTGGAGAAATTCATCCAGATAGCAGTACGATTAACTATGCGCCGTCTCTA 
200 1 AAGGATAGATTTACAATATCGCGAGACAACGCCAAGAACACATTGTTCCT 
2051 GCAAATGGACAGCCTGAGACCCGAAGACACCGGGGTCTATTTTTGTGCAA 
2101 GCCTTTACTTCGGCTTCCCCTGGTTTGCTT ATTGGGGCCAAGGGACCCCG 
2151 GTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGC 
2201 ACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGG 
2251 TCAAGGACT ACTTCCCCG AACCGGTG ACGGTGTCGTGGAACTCAGGCGCC 
2301 CTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACT 
2351 CTACTCCCTCAGCAGCGTGGTGACCGTGCCCTCCAGCAGCTTGGGCACCC 
2401 AGACCT ACATCTGCAACGTGAATCACAAGCCCAGCAACACCAAGGTGG AC 
2451 AAGAGAGTTGAGCCCAAATCTTGTGACAAAACTCACACATGCCCACCGTG 
2501 CCCAGCACCTGAACTCCTGGGGGGACCGTCAGTCTTCCTCTTCCCCCCAA 
2551 AACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTG 
2601 GTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGT 
2651 GG ACGGCGTGG AGGTGCAT AATGCCAAG ACAAAGCCGCGGGAGGAGCAGT 
2701 ACAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGAC 
27 51 TGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCC 
2801 AGCCCCCATCGAG AAAACCATCTCCAAAGCC AAAGGGCAGCCCCGAGAAC 
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2851 CACAGGTGT ACACCCTGCCCCCATCCCGGGAGGAGATGACCAAGAACCAG 
2901 GTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGT 
2951 GGAGTGGGAGAGC AATGGGCAGCCGGAGAACAACTACAAG ACCACGCCTC 
3001 CCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTATAGCAAGCTCACCGTG 
3051 GACAAGAGC AGGTGGCAGCAGGGG AACGTCTTCTCATGCTCCGTGATGCA 
3101 CGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCCG 
3151 GG AAATGAAAGCCGAATTCGCCCCTCTCCCTCCCCCCCCCCT AACGTT AC 
3201 TGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTAT 
3251 TTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGC 
3301 CCTGTCTTCTTG ACGAGC ATTCCT AGGGGTCTTTCCCCTCTCGCC AAAGG 
3351 AATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTT 
34 01 CTTG AAG ACAAACAACGTCTGT AGCGACCCTTTGCAGGC AGCGGAACCCC 
34 51 CCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGAT AC 
3501 ACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGG AT AGTTG 
3551 TGG AAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTG AAG 
3601 GATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTG 
3651 CACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCC 
3701 CG AACC ACGGGG ACGTGGTTTTCCTTTGAAAAAC ACG ATG AT AAT ATGGC 
3751 CTCCTTTGTCTCTCTGCTCCTGGT AGGCATCCTATTCCATGCCACCCAGG 
3801 CCGAC ATCCAGCTGACCCAGAGCCCAAGCAGCCTGAGCGCCAGCGTGGGT 
3851 GACAGAGTGACCATCACCTGTAAGGCCAGTCAGGATGTGGGTACTTCTGT 
3901 AGCCTGGT ACCAGCAGAAGCCAGGTAAGGCTCCAAAGCTGCTGATCT ACT 
3951 GGACATCCACCCGGCACACTGGTGTGCCAAGCAGATTCAGCGGTAGCGGT 
4001 AGCGGT ACCGACTTCACCTTCACCATCAGCAGCCTCCAGCCAGAGGACAT 
4051 CGCCACCTACT ACTGCCAGCAATATAGCCTCT ATCGGTCGTTCGGCCAAG 
4101 GGACCAAGGTGGAAATCAAACGAACTGTGGCTGCACCATCTGTCTTC ATC 
4151 TTCCCGCCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGTG 
4201 CCTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGTACAGTGGAAGGTGG 
4251 ATAACGCCCTCCAATCGGGT AACTCCCAGGAGAGTGTCACAGAGCAGGAC 
4 301 AGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACGCTGAGCAAAGC 
4351 AGACTACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCATCAGGGCC 
4 401 TGAGCTCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGTGTTAGAGATCC 
44 51 CCCGGGCTGCAGGAATTCGATATCAAGCTTATCGATAATCAACCTCTGGA 
4 501 TTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTT 
4551 TTACGCT ATGTGGATACGCTGCTTT AATGCCTTTGTATCATGCT ATTGCT 
4601 TCCCGTATGGCTTTCATTTTCTCCTCCTTGTATAAATCCTGGTTGCTGTC 
4651 TCTTTATGAGGAGTTGTGGCCCGTTGTCAGGCAACGTGGCGTGGTGTGCA 
4701 CTGTGTTTGCTGACGCAACCCCCACTGGTTGGGGCATTGCCACCACCTGT 
4751 CAGCTCCTTTCCGGGACTTTCGCTTTCCCCCTCCCTATTGCCACGGCGGA 
4801 ACTCATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGG 
4851 GCACTGACAATTCCGTGGTGTTGTCGGGGAAATCATCGTCCTTTCCTTGG 
4901 CTGCTCGCCTGTGTTGCCACCTGGATTCTGCGCGGGACGTCCTTCTG 
4951 CGT(XCI^CGGCCCTCAATCCAGCGGACCTTCCTTCCCGCGGCCTGCT 
5001 CGGCTCTGCGGCCTCTTCCGCGTCTTCGCCTTCGCCCTCAGACGAGTCGG 
5051 ATCTCCCTTTGGGCCGCCTCCCCGCCTGATCGATACCGTCAACATCGATA 
5101 AAAT AAAAGATTTT ATTT AGTCTCCAGAAAAAGGGGGGAATGAAAGACCC 
5151 CACCTGT AGGTTTGGCAAGCT AGCTT AAGT AACGCCATTTTGCAAGGCAT 
5201 GGAAAAATACATAACTGAGAATAGAGAAGTTCAGATCAAGGTCAGGAACA 
5251 GATGGAACAGCTGAATATGGGCCAAACAGGATATCTGTGGTAAGCAGTTC 
5301 CTGCCCCGGCTCAGGGCCAAGAACAGATGGAACAGCTGAATATGGGCCAA 
5351 ACAGGATATCTGTGGTAAGCAGTTCCTGCCCCGGCTCAGGGCCAAGAACA 
5401 G ATGGTCCCCAGATGCGGTCCAGCCCTCAGCAGTTTCTAGAGAACCATCA 
54 51 GATGTTTCC AGGGTGCCCCAAGGACCTGAAATGACCCTGTGCCTT ATTTG 
5501 AACTAACCAATCAGTTCGCTTCTCGCTTCTGTTCGCGCGCTTCTGCTCCC 
5551 CGAGCTCAATAAAAGAGCCCACAACCCCTCACTCGGGGCGCCAGTCCTCC 
5601 GATTGACTGAGTCGCCCGGGTACCCGTGTATCCAATAAACCCTCTTGCAG 
5651 TTGCATCCGACTTGTGGTCTCGCTGTTCCTTGGG AGGGTCTCCTCTG AGT 
5701 G ATTG ACT ACCCGTCAGCGGGGGTCTTTCATT 
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Figure 10a 
SEQ ID NO:7 
Alpha-Lactalbumin MNI4 Vector 

1 AAAGACCCCACCCGTAGGTGGCAAGCTAGCTTAAGTAACGCCACTTTGCA 
5 1 AGGCATGGAAAAAT ACATAACTGAGAAT AGAAAAGTTCAGATCAAGGTCA 
101 GGAACAAAGAAACAGCTGAATACCAAACAGGATATCTGTGGTAAGCGGTT 
151 CCTGCCCCGGCTCAGGGCCAAGAACAGATG AGACAGCTGAGTGATGGGCC 
201 AAACAGGATATCTGTGGTAAGCAGTTCCTGCCCCGGCTCGGGGCCAAG AA 
251 CAGATGGTCCCCAGATGCGGTCCAGCCCTC AGCAGTTTCT AGTGAATCAT 
301 CAGATGTTTCCAGGGTGCCCCAAGGACCTGAAAATGACCCTGTACCTTAT 
351 TTG AACT AACCAATCAGTTCGCTTCTCGCTTCTGTTCGCGCGCTTCCGCT 
401 CTCCGAGCTCAATAAAAGAGCCCACAACCCCTCACTCGGCGCGCCAGTCT 
4 51 TCCGATAGACTGCGTCGCCCGGGTACCCGTATTCCCAATAAAGCCTCTTG 
501 CTGTTTGCATCCGAATCGTGGTCTCGCTGTTCCTTGGGAGGGTCTCCTCT 
551 GAGTG ATTGACTACCCACGACGGGGGTCTTTCATTTGGGGGCTCGTCCGG 
60 1 GATTTGGAGACCCCTGCCCAGGGACCACCGACCCACCACCGGGAGGTAAG 
651 CTGGCCAGCAACTTATCTGTGTCTGTCCGATTGTCTAGTGTCTATGTTTG 
701 ATGTTATGCGCCTGCGTCTGTACTAGTTAGCTAACTAGCTCTGTATCTGG 
751 CGGACCCGTGGTGGAACTGACGAGTTCTGAACACCCGGCCGCAACCCTGG 
801 GAGACGTCCCAGGGACTTTGGGGGCCGTTTTTGTGGCCCGACCTGAGG AA 
851 GGGAGTCGATGTGGAATCCGACCCCGTCAGGATATGTGGTTCTGGTAGGA 
901 GACGAGAACCTAAAACAGTTCCCGCCTCCGTCTGAATTTTTGCTTTCGGT 
951 TTGGAACCGAAGCCGCGCGTCTTGTCTGCTGCAGCGCTGCAGCATCGTTC 
1001 TGTGTTGTCTCTGTCTG ACTGTGTTTCTGT ATTTGTCTG AAAATT AGGGC 
1051 CAGACTGTTACC ACTCCCTTAAGTTTGACCTTAGGTCACTGGAAAGATGT 
1101 CGAGCGGATCGCTCACAACCAGTCGGT AGATGTC AAGAAGAGACGTTGGG 
1151 TTACCTTCTGCTCTGCAGAATGGCCAACCTTTAACGTCGGATGGCCGCGA 
1201 GACGGCACCTTTAACCGAGACCTCATCACCCAGGTTAAGATCAAGGTCTT 
1251 TTCACCTGGCCCGC ATGGACACCCAGACCAGGTCCCCTACATCGTGACCT 
1301 GGGAAGCCTTGGCTTTTGACCCCCCTCCCTGGGTCAAGCCCTTTGT ACAC 
1351 CCTAAGCCTCCGCCTCCTCTTCCTCCATCCGCCCCGTCTCTCCCCCTTG A 
1401 ACCTCCTCGTTCGACCCCGCCTCGATCCTCCCTTTATCCAGCCCTCACTC 
1451 CTTCTCTAGGCGCCGGAATTCCGATCTGATCAAGAGACAGGATGAGGATC 
1501 GTTTCGCATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTT 
1551 GGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGC 
1601 TCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTT 
1651 TGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAG 
1701 CGCGGCTATCCTGGCTGGCCACGACGGGCGTTCCITGCGCAGCTGTGCTC 
1751 GACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCC 
1801 GGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCA 
1851 TCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGC 
1901 CCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGAT 
1951 GGAAGCCXSGTCTTGTCGATCAGGAT^TCTGGACGAAGAGCATCAGGGGC 
2001 TCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGC 
2051 GAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAAT ATCATGGT 
2101 GGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGG 
2151 CGGACCGCTATCAGGACAT AGCGTTGGCT ACCCGTGATATTGCTGAAGAG 
2201 CTTGGCGGCGAATGGGCTG ACCGCTTCCTCGTGCTTT ACGGT ATCGCCGC 
2251 TCCCGATTCGCAGCGCATCGCCTTCT ATCGCCTTCTTGACGAGTTCTTCT 
2301 GAGCGGGACTCTGGGGTTCGAAATGACCG ACCAAGCGACGCCCAACCTGC 
2351 CATCACGAGATTTCGATTCCACCGCCGCCTTCTATGAAAGGTTGGGCTTC 
2401 GGAATCGTTTTCCGGGACGCCGGCTGGATGATCCTCCAGCGCGGGGATCT 
2451 CATGCTGGAGTTCTTCGCCCACCCCGGGCTCGATCCCCTCGCGAGTTGGT 
2501 TCAGCTGCTGCCTGAGGCTGGACGACCTCGCGGAGTTCTACCGGCAGTGC 
2551 AAATCCGTCGGCATCCAGGAAACCAGCAGCGGCTATCCGCGCATCCATGC 
2601 CCCCGAACTGCAGGAGTGGGGAGGCACGATGGCCGCTTTGGTCGAGGCGG 
2651 ATCCTAGAACTAGCGAAAATGCAAGAGCAAAGACGAAAACATGCCACACA 
2701 TGAGGAATACCGATTCTCTCATTAACATATTCAGGCCAGTTATCTGGGCT 
2751 T AAAAGC AG AAGTCCAACCGAG AT AACG ATC AT AT ACATGGTTCTCTCCA 
2801 GAGGTTCATTACTGAACACTCGTCCG AGAAT AACGAGTGGATCAGTCCTG 
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2851 GGTGGTC ATTG AAAGG ACTGATGCTGAAGTTG AAGCTCC AAT ACTTTGGC 
2901 CACCTG ATGCGAAGAACTGACTCATGTGAT AAG ACCCTG AT ACTGGG AAA 
2951 GATTG AAGGCAGGAGGAGAAGGGATG ACAGAGGATGGAAGAGTTGGATGG 
3001 AATCACCAACTCGATGGACATGAGTTTGAGCAAGCTTCCAGGAGTTGGTA 
3051 ATGGGC AGGG AAGCCTGGCGTGCTGCAGTCCATGGGGTTGC AAAG AGTTG 
3101 GACACT ACTGAGTGACTGAACTGAACTGATAGTGTAATCCATGGT ACAGA 
3151 ATATAGGATAAAAAAGAGGAAGAGTTTGCCCTGATTCTGAAGAGTTGTAG 
3201 GAT AT AAAAGTTT AGAAT ACCTTT AGTTTGGAAGTCTT AAATTATTT ACT 
3251 TAGGATGGGTACCCACTGCAATATAAGAAATCAGGCTTTAGAGACTGATG 
3301 TAGAGAGAATGAGCCCTGGCATACCAGAAGCTAACAGCTATTGGTTATAG 
3351 CTGTT ATAACC AAT AT ATAACC AAT AT ATTGGTTATAT AGCATG AAGCTT 
34 01 GATGCCAGC AATTTG AAGG AACCATTT AG AACT AGTATCCT AAACTCT AC 
34 51 ATGTTCCAGGACACTG ATCTT AAAGCTC AGGTTCAGAATCTTGTTTT AT A 
3501 GGCTCTAGGTGTATATTGTGGGGCTTCCCTGGTGGCTCAGATGGTAAAGT 
3551 GTCTGCCTGCAATGTGGGTGATCTGGGTTCGATCCCTGGCTTGGGAAGAT 
3601 CCCCTGGAGAAGG AAATGGC AACCCACTCT AGT ACTCTTACCTGG AAAAT 
3651 TCCATGGACAGAGGAGCCTTGTAAGCTACAGTCCATGGGATTGCAAAGAG 
3701 TTGAACACAACTGAGCAACTAAGCACAGCACAGTACAGTATACACCTGTG 
3751 AGGTGAAGTGAAGTGAAGGTTCAATGCAGGGTCTCCTGCATTGCAGAAAG 
3801 ATTCTTTACCATCTGAGCCACCAGGGAAGCCCAAGAATACTGGAGTGGGT 
3851 AGCCTATTCCTTCTCCAGGGGATCTTCCCATCCCAGGAATTGAACTGGAG 
3901 TCTCCTGCATTTCAGGTGGATTCTTC ACCAGCTGAACTACCAGGTGGAT A 
3951 CT ACTCCAAT ATTAAAGTGCTT AAAGTCCAGTTTTCCCACCTTTCCC AAA 
4001 AAGGTTGGGTC ACTCTTTTTT AACCTTCTGTGGCCT ACTCTGAGGCTGTC 
4051 TACAAGCTTAT ATATTT ATGAACACATTTATTGCAAGTTGTTAGTTTTAG 
4101 ATTTACAATGTGGT ATCTGGCT ATTTAGTGGT ATTGGTGGTTGGGG ATGG 
4151 GGAGGCTGATAGCATCTCAGAGGGCAGCTAGATACTGTCAT ACACACTTT 
4201 TCAAGTTCTCCATTTTTGTG AAATAGAAAGTCTCTGGATCT AAGTT AT AT 
4251 GTGATTCTCAGTCTCTGTGGTCATATTCTATTCTACTCCTGACCACTCAA 
4 301 CAAGG AACC AAG AT ATCAAGGG ACACTTGTTTTGTTTCATGCCTGGGTTG 
4 351 AGTGGGCCATGACAT ATGTTCTGGGCCTTGTTACATGGCTGGATTGGTTG 
4401 GACAAGTGCCAGCTCTGATCCTGGGACTGTGGCATGTGATGACATACACC 
44 51 CCCTCTCCACATTCTGCATGTCTCTAGGGGGGAAGGGGGAAGCTCGGTAT 
4501 AGAACCTTTATTGTATTTTCTGATTGCCTCACTTCTTATATTGCCCCCAT 
4551 GCCCTTCTTTGTTCCTCAAGTAACCAGAGACAGTGCTTCCCAGAACCAAC 
4601 CCTACAAGAAACAAAGGGCTAAACAAAGCCAAATGGGAAGCAGGATCATG 
4651 GTTTGAACTCTTTCTGGCCAGAGAACAATACCTGCTATGGACTAGATACT 
4701 GGGAGAGGG AAAGG AAAAGTAGGGTGAATTATGGAAGGAAGCTGGCAGGC 
4751 TCAGCGTTTCTGTCTTGGCATGACCAGTCTCTCTTCATTCTCTC 
4801 TGTAGGGCTTGGTACCAGAGCCCCTGAGGCTTTCTGCATGAATATAAATA 
4851 TATGAAACTGAGTGATGCTTCCATTTCAGGTTCTTGGGGGCGCCGAATTC 
4901 GAGCTCGGTACTCGGGGATCTO^^ 

4951 CTGGGGGCTTCCGAGACAATCGCGAAC^TCTACACCACACAACACCGCCT 
500 1 CGACCAGGGTGAGATATCGGCCGGGGACGCGGCGGTGGTAATTACAAGCG 
5051 AGATCCGATTACTTACTGGCAGGTGCTGGGGGCTTCCGAGACAATCGCGA 
5101 ACATCTACACCACACAACACCGCCTCGACCAGGGTGAGATATCGGCCGGG 
5151 GACGCGGCGGTGGTAATTACAAGCGAGATCCCCGGGAATTCAGGACCTCA 
5201 (XATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGT 
5251 GTCCACTCCGAGGTCCAACTGGTGGAGAGCGGTGGAGGTGTTGTGCAACC 
530 1 TGGCCGGTCCCTGCGCCTGTCCTGCTCCGCATCTGGCTTCGATTTCACCA 
5351 CAT ATTGGATGAGTTGGGTGAGACAGGCACCTGGAAAAGGTCTTGAGTGG 
5401 ATTGG AG AAATTC ATCC AG AT AGCAGT ACGATT AACT ATGCGCCGTCTCT 
5451 AAAGGATAGATTTACAATATCGCGAGACAACGCCAAGAACACATTGTTCC 
5501 TGCAAATGGACAGCCTGAGACCCGAAGACACCGGGGTCTATTTTTGTGCA 
5551 AGCCTTTACTTCGGCTTCCCCTGGTTTGCTTATTGGGGCCAAGGGACCCC 
5601 GGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGG 
5651 CACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTG 
5701 GTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGC 
5751 CCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGAC 
5801 TCTACTCCCTCAGCAGCGTGGTGACCGTGCCCTCCAGCAGCTTGGGCACC 
5851 CAGACCTACATCTGCAACGTGAATCACAAGCCCAGCAACACCAAGGTGGA 
5901 CAAGAGAGTTGAGCCCAAATCTTGTGACAAAACTCACACATGCCCACCGT 
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5951 GCCC AGC ACCTG AACTCCTGGGGGGACCGTCAGTCTTCCTCTTCCCCCCA 
6001 AAACCCAAGGAC ACCCTCATGATCTCCCGG ACCCCTGAGGTCACATGCGT 
6051 GGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGT ACG 
6101 TGGACGGCGTGG AGGTGCAT AATGCCAAGACAAAGCCGCGGGAGGAGCAG 
6151 TACAACAGCACGT ACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGG A 
62 0 1 CTGGCTGAATGGC AAGG AGT AC AAGTGCAAGGTCTCCAACAAAGCCCTCC 
62 5 1 CAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAA 
6301 CCACAGGTGT ACACCCTGCCCCCATCCCGGGAGGAGATGACCAAGAACCA 
6351 GGTCAGCCTGACCTGCCTGGTC AAAGGCTTCT ATCCCAGCGACATCGCCG 
6401 TGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCT 
64 51 CCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTATAGCAAGCTCACCGT 
6501 GG AC AAG AGC AGGTGGC AGC AGGGG AACGTCTTCTCATGCTCCGTGATGC 
6551 ACGAGGCTCTGC ACAACC ACT AC ACGC AG AAGAGCCTCTCCCTGTCTCCC 
6601 GGG AAATG AAAGCCG AATTCGCCCCTCTCCCTCCCCCCCCCCTAACGTT A 
6651 CTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTA 
6701 TTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGG 
6751 CCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAG 
6801 GAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCT 
6851 TCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCC 
6901 CCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATA 
6951 CACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGAT AGTT 
7001 GTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAA 
7051 GGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGT 
7101 GCACATGCTTT ACATGTGTTTAGTCG AGGTTAAAAAAACGTCTAGGCCCC 
7151 CCGAACCACGGGG ACGTGGTTTTCCTTTGAAAAACACGATGATAATATGG 
7201 CCTCCTTTGTCTCTCTGCTCCTGGT AGGCATCCTATTCCATGCCACCCAG 
7251 GCCGACATCCAGCTGACCCAGAGCCC AAGCAGCCTG AGCGCCAGCGTGGG 
7301 TGACAGAGTGACCATCACCTGT AAGGCCAGTCAGGATGTGGGTACTTCTG 
7351 TAGCCTGGTACCAGC AGAAGCCAGGT AAGGCTCCAAAGCTGCTGATCT AC 
74 01 TGGACATCCACCCGGCACACTGGTGTGCCAAGCAG ATTCAGCGGT AGCGG 
74 51 TAGCGGT ACCGACTTCACCTTCACCATCAGCAGCCTCCAGCCAGAGGACA 
7501 TCGCC ACCT ACTACTGCCAGCAAT AT AGCCTCTATCGGTCGTTCGGCCAA 
7551 GGGACCAAGGTGG AAATCAAACG AACTGTGGCTGCACCATCTGTCTTCAT 
7601 CTTCCCGCCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGT 
7651 GCCTGCTGAAT AACTTCT ATCCCAGAGAGGCCAAAGT ACAGTGGAAGGTG 
7701 GAT AACGCCCTCC AATCGGGTAACTCCCAGG AG AGTGTCACAGAGCAGG A 
7751 CAGCAAGGAC AGCACCT ACAGCCTC AGCAGCACCCTG ACGCTGAGCAAAG 
7801 CAGACTACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCATCAGGGC 
7851 CTGAGCTCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGTGTTAGAGATC 
7901 CCCCGGGCTGCAGGAATTCGATATC^GCTTATCGATAATCAACCTCTGG 
7951 ATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCT 
8001 TTTACGCTATGTGGATACGCTGCTTTAATGCCTTTGTAT(^TGCTATTGC 
8051 TTCCCGTATGGCTTTCATTTTCTCCTCCTT^ 

8101 CTCTTTATGAGGAGTTGTGGCCCGTTGTCAGGCAACGTGGCGTGGTGTGC 
8151 ACTGTGTTTGCTGACGCAACCCCCACTGGTTGGGGCATTGCC^CCACCT 
8201 T^GCTCCmCCGGGACTTTCGCT^ 

8251 AACTCATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTG 
8301 GGC^CTGACAATTCCGTGGTGTTGTCGGGGAAATa\TCGTCCTTTCCTTG 
8351 GCTGCTCGCCTGTGTTGCCACCTGGATTCTGCGCGGGACGTCCTTCTGCT 
8401 ACGTCCCTTCGGCCCTCAATCCAGCGGACCTTCCTTCCCGCGGCCTGCTG 
8451 CCGGCTCTGCGGCCTCTTCCGCGTCTTCGCCTTCGCCCTCAGACGAGTCG 
8501 GATCTCCCTTTGGGCCGCCTCCCCGCCTGATCGATACCGTCAACATCGAT 
8551 AAAATAAAAGATTTTATTTAGTCTCCAGAAAAAGGGGGGAATGAAAGACC 
8601 CCACCTGTAGGTTTGGCAAGCTAGCTTAAGTAACGCCATTTTGCAAGGCA 
8651 TGGAAAAATACATAACTGAGAATAGAGAAGTTCAGATCAAGGTCAGGAAC 
8701 AGATGGAACAGCTGAATATGGGCCAAACAGGATATCTGTGGTAAGCAGTT 
8751 CCTGCCCCGGCTCAGGGCCAAGAACAGATGGAACAGCTGAATATGGGCCA 
8801 AACAGGATATCTGTGGTAAGCAGTTCCTGCCCCGGCTCAGGGCCAAG AAC 
8851 AGATGGTCCCCAGATGCGGTCCAGCCCTCAGCAGTTTCTAGAGAACC ATC 
8901 AGATGTTTCCAGGGTGCCCCAAGGACCTGAAATGACCCTGTGCCTTATTT 
8951 GAACTAACCAATCAGTTCGCTTCTCGCTTCTGTTCGCGCGCTTCTGCTCC 
9001 CCGAGCTCAATAAAAGAGCCCACAACCCCTCACTCGGGGCGCCAGTCCTC 



9051 CGATTGACTGAGTCGCCCGGGTACCCGTGTATCCAATAAACCCTCTTGCA 
9101 GTTGCATCCG ACTTGTGGTCTCGCTGTTCCTTGGG AGGGTCTCCTCTG AG 
9151 TGATTG ACT ACCCGTCAGCGGGGGTCTTTCATT 
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Figure tla 
SEQ ID NO:8 
Alpha-Lactalbumin Bot Vector 

1 GATCAGTCCTGGGTGGTCATTGAAAGGACTGATGCTGAAGTTGAAGCTCC 
5 1 AATACTTTGGCCACCTGATGCG AAGAACTGACTCATGTGATAAGACCCTG 
101 AT ACTGGGAAAG ATTGAAGGCAGG AGGAG AAGGGATGACAGAGGATGG AA 
151 GAGTTGGATGGAATCACCAACTCGATGGACATGAGTTTGAGCAAGCTTCC 
x 2 0 1 AGG AGTTGGTAATGGGCAGGGAAGCCTGGCGTGCTGCAGTCCATGGGGTT 
251 GCAAAG AGTTGGACACT ACTGAGTGACTG AACTGAACTG ATAGTGT AATC 
301 C ATGGT AC AG AAT AT AGG AT AAAAAAGAGG AAG AGTTTGCCCTG ATTCTG 
351 AAGAGTTGTAGGATATAAAAGTTTAGAATACCTTTAGTTTGGAAGTCTTA 
401 AATT ATTT ACTTAGGATGGGTACCCACTGCAAT AT AAG AAATCAGGCTTT 
451 AGAGACTGATGTAGAGAGAATGAGCCCTGGCATACCAGAAGCTAACAGCT 
501 ATTGGTT AT AGCTGTT AT AACC AAT AT AT AACCAAT AT ATTGGTT AT AT A 
551 GCATGAAGCTTGATGCCAGCAATTTGAAGGAACCATTTAGAACTAGTATC 
601 CTAAACTCTACATGTTCCAGGACACTGATCTTAAAGCTCAGGTTCAGAAT 
651 CTTGTTTTATAGGCTCTAGGTGTATATTGTGGGGCTTCCCTGGTGGCTCA 
701 GATGGTAAAGTGTCTGCCTGCAATGTGGGTGATCTGGGTTCGATCCCTGG 
751 CTTGGGAAGATCCCCTGGAGAAGGAAATGGCAACCCACTCT AGTACTCTT 
801 ACCTGGAAAATTCCATGG ACAGAGGAGCCTTGT AAGCT ACAGTCCATGGG 
851 ATTGCAAAGAGTTGAACACAACTGAGCAACT AAGCACAGCACAGT ACAGT 
90 1 ATACACCTGTGAGGTGAAGTGAAGTGAAGGTTCAATGCAGGGTCTCCTGC 
951 ATTGCAG AAAGATTCTTTACC ATCTGAGCCACCAGGGAAGCCC AAGAAT A 
1001 CTGGAGTGGGTAGCCTATTCCTTCTCCAGGGGATCTTCCCATCCCAGGAA 
1051 TTG AACTGG AGTCTCCTGCATTTCAGGTGGATTCTTCACCAGCTGAACT A 
1101 CCAGGTGG ATACT ACTCCAATATT AAAGTGCTTAAAGTCCAGTTTTCCCA 
1151 CCTTTCCCAAAAAGGTTGGGTC ACTCTTTTTT AACCTTCTGTGGCCTACT 
1201 CTG AGGCTGTCT ACAAGCTT AT AT ATTTATGAACACATTT ATTGC AAGTT 
1251 GTTAGTTTT AGATTTACAATGTGGTATCTGGCTATTTAGTGGT ATTGGTG 
1301 GTTGGGG ATGGGGAGGCTGAT AGCATCTCAGAGGGCAGCT AGAT ACTGTC 
1351 AT ACACACTTTTCAAGTTCTCCATTTTTGTGAAATAGAAAGTCTCTGGAT 
1401 CT AAGTT AT ATGTGATTCTCAGTCTCTGTGGTCATATTCTATTCT ACTCC 
1451 TGACCACTCAACAAGGAACCAAG AT ATCAAGGGACACTTGTTTTGTTTCA 
1501 TGCCTGGGTTGAGTGGGCCATGACATATGTTCTGGGCCTTGTTACATGGC 
1551 TGGATTGGTTGGACAAGTGCCAGCTCTGATCCTGGGACTGTGGCATGTGA 
1601 TGACATACACCCCCTCTCCACATTCTGCATGTCTCTAGGGGGGAAGGGGG 
1651 AAGCT(^GTATAGAACCTTTATTGTATTTTCTGATTGCCTCACTTCTTAT 
1701 ATTGCCCCCATGCCCTTCTTTGTTCCTCAAGTAACCAGAGACAGTGCTTC 
1751 CCAGAACCAACCCTACAAGAAACAAAGGGCTAAACAAAGCCAAATGGGAA 
1801 GCAGGAT(^TGGTTTGAACTCTTTCTGGCCAGAGAACAATACCTGCTATG 
1851 GACTAGATACTGGGAGAGGGAAAGGAAAAGTAGGGTGAATTATGGAAGGA 
1901 AGCTGGCAGGCTCAGCGTTTCTGTCTTGGCATGACCAGTCTCTCTTCATT 
1951 CTCTTCCTAGATGTAGGGCTTGGTACCAGAGCCCCTGAGGCTTTCT 
200 1 GAATATAAATATATGAAACTGAGTGATGCTTCCATTTCAGGTTCTTGGGG 
2051 GCGCCGAATTCGAGCTCGGTACCCGGGGATCTCGACGGATCCGATTACTT 
2101 ACTGGCAGGTGCTGGGGGCTTCCGAGACAATCGCGAACATCTACACCACA 
2151 CAACACCGCCTCGACCAGGGTGAGATATCGGCCGGGGACGCGGCGGTGGT 
2201 AATTACAAGCGAGATCCGATTACTTACTGGCAGGTGCTGGGGGCTTCCGA 
2251 GAC AATCGCGAACATCT ACACCACACAACACCGCCTCGACCAGGGTGAG A 
2301 TATCGGCCGGGGACGCGGCGGTGGTAATTACAAGCGAGATCTCGAGAAGC 
2351 TTGTTGGGAATTCAGGCCATCGATCCCGCCGCCACCATGGAATGGAGCTG 
2401 GGTCTTTCTCTTCTTCCTGTCAGTAACTACAGGTGTCCACTCCGACATCC 
2451 AGATG ACCCAGTCTCCAGCCTCCCTATCTGCATCTGTGGGAGAAACTGTC 
2501 ACTATCACATGTCGAGCAAGTGGGAATATTCACAATTATTTAGCATGGT A 
2551 TCAGCAGAAACAGGGAAAATCTCCTCAGCTCCTGGTCTATAATGCAAAAA 
2601 CCTTAGCAGATGGTGTGCCATCAAGGTTCAGTGGCAGTGGATCAGGAACA 
2651 CAATATTCTCTCAAGATCAACAGCCTGCAGCCTGAAGATTTTGGGAGTTA 
2701 TTACTGTCAACATTTTTGGAGTACTCCGTGGACGTTCGGTGGAGGCACCA 
2751 AGCTGGAAATCAAACGGGCTGATGCTGCACCAACTGTATCCATCTTCCCA 
2801 CCATCC AGTG AGCAGTT AACATCTGGAGGTGCCTCAGTCGTGTGCTTCTT 



Figure lib 

2851 GAACAACTTCT ACCCCAAAG ACATC AATGTC AAGTGG AAGATTGATGGCA 
2901 GTG AACG AC AAAATGGCGTCCTG AACAGTTGG ACTGATC AGG AC AGC AAA 
2951 G AC AGC ACCT AC AGC ATG AGC AGCACCCTC AC ATTG ACC AAGG ACG AGT A 
3001 TGAACGACATAACAGCTATACCTGTGAGGCCACTCACAAGACATCAACTT 
3051 CACCCATTGTCAAGAGCTTCAACAGGAATGAGTGTTGAAAGCATCGATTT 
3101 CCCCTG AATTCGCCCCTCTCCCTCCCCCCCCCCT AACGTT ACTGGCCG AA 
3151 GCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCT ATATGTT ATTTTCCACC 
3201 ATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTT 
3251 CTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAG 
3301 GTCTGTTGAATGTCGTG AAGG AAGC AGTTCCTCTGGAAGCTTCTTG AAG A 
3351 CAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGG 
3401 CGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAA 
34 51 AGGCGGCAC AACCCCAGTGCC ACGTTGTGAGTTGGAT AGTTGTGGAAAG A 
3501 GTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCA 
3551 GAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCT 
3601 TTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCAC 
3651 GGGGACGTGGTTTTCCTTTGAAAAACACGATGATAATATGGCCTCCTTTG 
3701 TCTCTCTGCTCCTGGTAGGCATCCTATTCCATGCCACCCAGGCCGAGGTT 
3751 CAGCTTCAGCAGTCTGGGGC AGAGCTTGTGAAGCCAGGGGCCTCAGTCAA 
3801 GTTGTCCTGCACAGCTTCTGGCTTCAACATTAAAGACACCTTTATGCACT 
3851 GGGTGAAGC AGAGGCCTGAACAGGGCCTGGAGTGGATTGGAAGGATTGAT 
3901 CCTGCG AATGGGAAT ACTGAAT ATG ACCCG AAGTTCC AGGGCAAGGCCAC 
3951 TAT AACAGCAGACACATCCTCCAACACAGTCAACCTGCAGCTCAGCAGCC 
4001 TGACATCTG AGGACACTGCCGTCT ATT ACTGTGCTAGTGGAGGGGAACTG 
4051 GGGTTTCCTTACTGGGGCCAAGGG ACTCTGGTCACTGTCTCTGCAGCCAA 
4101 AACGACACCCCCATCTGTCTATCCACTGGCCCCTGGATCTGCTGCCCAAA 
4151 CT AACTCCATGGTGACCCTGGGATGCCTGGTCAAGGGCTATTTCCCTGAG 
4201 CCAGTG ACAGTG ACCTGG AACTCTGGATCCCTGTCCAGCGGTGTGC ACAC 
4251 CTTCCCAGCTGTCCTGCAGTTTGACCTCT AC ACTCTG AGCAGCTCAGTGA 
4301 CTGTCCCCTCC AGCACCTGGCCC AGCGAG ACCGTC ACCTGCAACGTTGCC 
4 351 CACCCGGCCAGC AGCACC AAGGTGG AC AAGAAAATTGTGCCCAGGGATTG 
4401 TACTAGTGGAGGTGGAGGTAGCCACCATCACCATCACCATTAATCTAGAG 
4 451 TTAAGCGGCCGTCGAGATCTCGACATCGATAATCAACCTCTGGATTACAA 
4501 AATTTGTG AAAGATTGACTGGT ATTCTTAACTATGTTGCTCCTTTTACGC 
4551 TATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGT 
4601 ATGGCTTTCATTTTCTCCTCCTTGTATAAATCCTGGTTGCTGTCTCTTTA 
4651 TGAGGAGTTGTGGCCCGTTGTCAGGCAACGTGGCGTGGTGTGCACTGTGT 
4701 TTGCTGACGCAACCCCCACTGGTTGGGGCATTGCCACCACCTGTCAGCTC 
4751 CTTTCCGGGACTTTCGCTTTCCCCCTCCCTATTGCCACGGCGGAACTCAT 
4801 CGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTG 
4851 ACAATTCCGTGGTGTTGTCGGGGAAATCATCGTCCTTTCCTTGGCTGCTC 
4901 GCCTGTGTTGCCACCTGGATTCTGCGCGGGACGTCCTTCTGCTACGTC 
4951 TTCGGCCCTCAATCCAGCGGACCriTCC^ 

500 1 TGCGGCCTCTTCCGCGTCTTCGCCTTCGCCCTCAGACGAGTCGGATCTCC 
505 1 CTTTGGG<XGCCTCCCCGCCTGATCGATAAAATAAAAGATTTTATTTAGT 
5101 CTCCAGAAAAAGGGGGGAATGAAAGACCCCACCTGTAGGTTTGGCAAGCT 
5151 AGCTT AAGTAACGCCATTTTGCAAGGCATGGAAAAAT ACATAACTGAGAA 
5201 TAGAGAAGTTCAGATCAAGGTCAGGAACAGATGGAACAGCTGAATATGGG 
5251 CCAAACAGGATATCTGTGGTAAGCAGTTCCTGCCCCGGCTCAGGGCCAAG 
5301 AACAGATGGAACAGCTGAATATGGGCCAAACAGGATATCTGTGGTAAGCA 
5351 GTTCCTGCCCCGGCTCAGGGCCAAGAACAGATGGTCCCCAGATGCGGTCC 
5401 AGCCCTCAGCAGTTTCTAGAGAACCATCAGATGTTTCCAGGGTGCCCCAA 
5451 GGACCTGAAATGACCCTGTGCCTTATTTGAACTAACCAATCAGTTCGCTT 
5501 CTCGCTTCTGTTCGCGCGCTTCTGCTCCCCGAGCTCAATAAAAGAGCCCA 
5551 CAACCCCTCACTCGGGGCGCC AGTCCTCCGATTGACTGAGTCGCCCGGGT 
5601 ACCCGTGTATCCAATAAACCCTCTTGCAGTTGCATCCGACTTGTGGTCTC 



Figure 11c 

5651 GCTGTTCCTTGGGAGGGTCTCCTCTGAGTGATTGACTACCCGTCAGCGGG 
5701 GGTCTTTCATT 

| . 2053 Bovine/human alpha-lactalbumin 5' flanking region 

2093 - 2336 Double mtated PPE sequence 

2387 - 2443 cc49 signal peptide coding region 

2444 - 3088 Bot antibody light chain Fab coding region 

3 112 - 3686 EMCV IRES 

3687 - 3745 Bovine alpha-lactalbumin signal peptide coding region 

3746 _ 4443 Bot antibody heavy chain Fab coding region 

4481 - 5072 WPRE sequence 

5H8 - 571 1 Moloney murine leukemia virus 3* LTR 



Figure 12a 
SEQ ID N0:9 
LSNRL Vector 



1 TTTGAAAGACCCCACCCGTAGGTGGCAAGCTAGCTTAAGTAACGCCACTT 
5 1 TGC AAGGCATGGAAAAATACATAACTGAGAATAGAAAAGTTCAGATCAAG 
101 GTCAGGAACAAAGAAACAGCTGAATACCAAACAGGAT ATCTGTGGTAAGC 
1 5 1 GGTTCCTGCCCCGGCTCAGGGCCAAGAACAGATGAGACAGCTGAGTGATG 

2 0 1 GGCC AAACAGGAT ATCTGTGGT AAGCAGTTCCTGCCCCGGCTCGGGGCC A 

2 5 1 AGAACAGATGGTCCCCAGATGCGGTCCAGCCCTCAGCAGTTTCTAGTG AA 
301 TCATCAGATGTTTCCAGGGTGCCCCAAGGACCTGAAAATGACCCTGTACC 

3 5 1 TTATTTGAACTAACC AATC AGTTCGCTTCTCGCTTCTGTTCGCGCGCTTC 

4 01 CGCTCTCCGAGCTCAATAAAAGAGCCCACAACCCCTCACTCGGCGCGCCA 

4 51 GTCTTCCGAT AGACTGCGTCGCCCGGGTACCCGTATTCCCAATAAAGCCT 
501 CTTGCTGTTTGCATCCGAATCGTGGTCTCGCTGTTCCTTGGGAGGGTCTC 

5 5 1 CTCTG AGTG ATTGACT ACCCACGACGGGGGTCTTTCATTTGGGGGCTCGT 
601 CCGGG ATTTGGAGACCCCTGCCCAGGGACCACCGACCCACCACCGGGAGG 
651 TAAGCTGGCCAGCAACTTATCTGTGTCTGTCCGATTGTCTAGTGTCTATG 
701 TTTGATGTT ATGCGCCTGCGTCTGTACTAGTT AGCTAACTAGCTCTGTAT 
751 CTGGCGGACCCGTGGTGGAACTGACGAGTTCTGAACACCCGGCCGCAACC 
801 CTGGG AGACGTCCCAGGGACTTTGGGGGCCGTTTTTGTGGCCCGACCTGA 
851 GG AAGGGAGTCGATGTGGAATCCG ACCCCGTCAGGATATGTGGTTCTGGT 
901 AGGAG ACGAG AACCT AAAACAGTTCCCGCCTCCGTCTGAATTTTTGCTTT 
951 CGGTTTGGAACCG AAGCCGCGCGTCTTGTCTGCTGCAGCCAAGCTTGGGC 
1001 TGCAGGTCGAGGACTGGGGACCCTGCACCGAACATGGAGAACACAACATC 
1051 AGGATTCCT AGGACCCCTGCTCGTGTT ACAGGCGGGGTTTTTCTTGTTG A 
1101 CAAGAATCCTCACAAT ACCACAGAGTCTAGACTCGTGGTGGACTTCTCTC 
1151 AATTTTCTAGGGGGAGCACCCACGTGTCCTGGCCAAAATTCGCAGTCCCC 
1201 AACCTCCAATCACTCACCAACCTCTTGTCCTCCAATTTGTCCTGGCT ATC 
1251 GCTGGATGTGTCTGCGGCGTTTTATC AT ATTCCTCTTCATCCTGCTGCT A 
1301 TGCCTCATCTTCTTGTTGGTTCTTCTGGACTACCAAGGTATGTTGCCCGT 
1351 TTGTCCTCT ACTTCCAGG AACATCAACT ACCAGCACGGG ACCATGCAAG A 
1401 CCTGCACGATTCCTGCTCAAGGAACCTCTATGTTTCCCTCTTGTTGCTGT 
1451 ACAAAACCTTCGGACGGAAACTGCACTTGTATTCCCATCCCATCATCCTG 
1501 GGCTTTCGCAAGATTCCTATGGGAGTGGGCCTCAGTCCGTTTCTCCTGGC 
1551 TCAGTTT ACT AGTGCCATTTGTTCAGTGGTTCGT AGGGCTTTCCCCCACT 
1601 GTTTGGCTTTCAGTTATATGGATGATGTGGTATTGGGGGCCAAGTCTGTA 
1651 CAACATCTTGAGTCCCTTTTTACCTCTATTACC^TTTTCTTTTGTCTTT 
1701 GGGTATACATTTAAACCCTAATAAAACCAAACGTTGGGGCTACTCCCTTA 
1751 ACTTCATGGGATATGTAATTGGATGTTGGGGTACTTTACCGCAAGAACAT 
1801 ATTGTACTAAAAATCAAGCAATGTTTTCGAAAACTGCCTGTAAATAGACC 
1851 TATTGATTGGAAAGTATGTC^GAGACTTGTGGGTCTTTTGGGC^ 

1901 CCCCTTTTACACAATGTGGCTATCCTGCCTTAATGCCTTTATATGCATGT 
1951 AT ACAATCT AAGCAGGCTTTCACTTTCTCGCCAACTTACAAG^ 
2001 GTGTAAACAATATCrGAACCTTTACCCCGTTGCCCGGCAACGGTCAGGTC 
2051 TCTGCCAAGTGTTTGCTGACGCAACCCCCACTGGATGGGGCTTGGCTATC 
2101 GGCCATAGCCGCATGCGCGGACCTTTGTGGCTCCTCTGCCGATCCATACT 
2151 GCGGAACTCCTAGCAGCTTGTTTTGCTCGCAGGCGGTCTGGAGCGAAACT 
2201 TATCGGCACCG ACAACTCTGTTGTCCTCTCTCGGAAATACACCTCCTTTC 
2251 CATGGCTGCT AGGGTGTGCTGCCAACTGGATCCCCTCAGGATATAGTAGT 
2301 TTCGCTTTTGCATAGGGAGGGGGAAATGTAGTCTTATGCAATACACTTGT 
2351 AGTCTTGC AACATGGT AACG ATG AGTT AGCAACATGCCTT AC AAGG AGAG 
2401 AAAAAGCACCGTGCATGCCGATTGGTGGAAGT AAGGTGGT ACGATCGTGC 
2451 CTT ATT AGG AAGGC AAC AG ACAGGTCTG ACATGG ATTGG ACG AACC ACTG 
2501 AATTCCGCATTGCAGAGATAATTGTATTTAAGTGCCTAGCTCGATACAGC 
2551 AAACGCCATTTTTGACC ATTCACCACATTGGTGTGCACCTTCCAAAGCTT 
2601 CACGCTGCCGCAAGCACTCAGGGCGCAAGGGCTGCTAAAGGAAGCGGAAC 
2651 ACGT AGAAAGCCAGTCCGCAGAAACGGTGCTGACCCCGGATGAATGTC AG 
2701 CTACTGGGCTATCTGGACAAGGGAAAACGCAAGCGCAAAGAGAAAGCAGG 
2751 TAGCTTGCAGTGGGCTTACATGGCGATAGCTAGACTGGGCGGTTTT ATGG 
2801 ACAGCAAGCGAACCGGAATTGCCAGCTGGGGCGCCCTCTGGTAAGGTTGG 



Figure 12b 

2851 GAAGCCCTGCAAAGTAAACTGGATGGCTTTCTTGCCGCCAAGGATCTGAT 
2901 GGCGCAGGGGATCAAGATCTGATCAAGAGACAGGATGAGGATCGTTTCGC 
2951 ATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGG A 
3001 GAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATG 
3051 CCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAG 
3101 ACCG ACCTGTCCGGTGCCCTGAATG AACTGCAGGACGAGGCAGCGCGGCT 
3151 ATCGTGGCT GGCCACGACGGGCGTTCCTTGCGC AGCTGTGCTCGACGTTG 
3201 TCACTGAAGCGGGAAGGGACTGGCTGCT ATTGGGCGAAGTGCCGGGGCAG 
3251 GATCTCCTGTCATCTCACCTTGCTCCTGCCG AGAAAGT ATCC ATC ATGGC 
3301 TGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCG 
3351 ACCACCAAGCGAAACATCGCATCGAGCGAGC ACGT ACTCGGATGG AAGCC 
34 01 GGTCTTGTCGATCAGGATGATCTGGACGAAGAGC ATCAGGGGCTCGCGCC 
34 51 AGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCG ACGGCGAGGATC 
3501 TCGTCGTGACCCATGGCGATGCCTGCTTGCCG AAT ATC ATGGTGG AAAAT 
3551 GGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCG 
3601 CTATCAGGACATAGCGTTGGCTACCCGTGAT ATTGCTGAAGAGCTTGGCG 
3651 GCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGAT 
3701 TCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGCGGG 
3751 ACTCTGGGGTTCGAAATGACCGACCAAGCGACGCCCAACCTGCCATCACG 
3801 AGATTTCGATTCCACCGCCGCCTTCTATGAAAGGTTGGGCTTCGGAATCG 
3851 TTTTCCGGGACGCCGGCTGGATGATCCTCCAGCGCGGGGATCTCATGCTG 
3901 GAGTTCTTCGCCCACCCCAACCCTGGCCCT ATT ATTGGGTGGACT AACCA 
3951 TGGGGGGAATTGCCGCTGGAATAGGAACAGGG ACTACTGCTCTAATGGCC 
4001 ACTCAGCAATTCCAGCAGCTCCAAGCCGCAGT ACAGGATGATCTC AGGG A 
4051 GGTTGAAAAATCAATCTCT AACCTAGAAAAGTCTCTC ACTTCCCTGTCTG 
4101 AAGTTGTCCT ACAGAATCG AAGGGGCCT AGACTTGTT ATTTCT AAAAG AA 
4151 GGAGGGCTGTGTGCTGCTCT AAAAGAAGAATGTTGCTTCT ATGCGGACC A 
4201 C ACAGGACT AGTG AGAGACAGC ATGGCCAAATTG AG AGAGAGGCTT AATC 
4251 AGAGACAGAAACTGTTTGAGTCAACTCAAGGATGGTTTGAGGGACTGTTT 
4301 AACAGATCCCCTTGGTTTACCACCTTGATATCTACCATTATGGGACCCCT 
4 351 CATTGT ACTCCT AATGATTTTGCTCTTCGG ACCCTGCATTCTTAATCGAT 
4401 TAGTCCAATTTGTTAAAGACAGGATATCAGTGGTCCAGGCTCTAGTTTTG 
4451 ACTCAACAATATCACCAGCTGAAGCCTATAGAGTACGAGCCATAGATAAA 
4501 ATAAAAGATTTTATTTAGTCTCCAGAAAAAGGGGGGAATGAAAGACCCCA 
4551 CCTGTAGGTTTGGCAAGCT AGCTTAAGTAACGCCATTTTGCAAGGCATGG 
4601 AAAAATACATAACTGAGAATAGAGAAGTTCAGATCAAGGTCAGGAACAGA 
4651 TGGAACAGCTGAATATGGGCCAAACAGGATATCTGTGGTAAGCAGTTCCT 
4701 GCCCCGGCTCAGGGCCAAGAACAGATGGAACAGCTGAATATGGGCCAAAC 
4751 AGGATATCTGTGGTAAGCAGTTCCTGCCCCGGCTCAGGGCCAAGAACAGA 
4801 TGGTCCCCAGATGCGGTCCAGCCCTCAGCAGTTTCTAGAGAACCATCAGA 
4851 TGTTTCCAGGGTGCCCCAAGGACCTGAAATGACCCTGTGCCTTATTTGAA 
4901 CTAACCAATCAGrrCGCTTCTCGCTTCTGTTCGCGCGCTTCT 
4951 AGCTCJUVTAAAAGAGCCCACAACOXTCACTCGGGGCG^ 
5001 TTGACTGAGTCGCCCGGGTACCCGTGTATCCAATAAACCCTCTTGCAGTT 
5051 GCATCCGACTTGTGGTCTCX^CTGTTCCTTGGGAGGGTCrCCTCTGAGTGA 
5101 TTGACTACCCGTCAGCGGGGGTCTTTCATT 



1 - 589 MoMuSV 5' LTR 

659 - 897 Retroviral packaging region 

1034 -1714 Hepatitis B surface antigen 

2279 - 2595 RSV promoter 

2951 - 3745 Neomycin phosphotransferase gene 

4537 - 5130 MoMuLV 3' LTR 



Figure 13a 
SEQ ID NO:10 
Alpha-Lactalbumin cc49IL2 Vector 

1 GATCAGTCCTGGGTGGTCATTGAAAGGACTGATGCTGAAGTTGAAGCTCC 
5 1 AATACTTTGGCCACCTGATGCGAAGAACTGACTCATGTGAT AAGACCCTG 
1 0 1 ATACTGGG AAAG ATTGAAGGCAGGAGGAGAAGGGATGACAGAGGATGGAA 
1 5 1 GAGTTGGATGGAATCACCAACTCGATGGACATGAGTTTGAGCAAGCTTCC 

2 0 1 AGGAGTTGGTAATGGGCAGGGAAGCCTGGCGTGCTGCAGTCCATGGGGTT 

2 5 1 GCAAAGAGTTGGACACTACTGAGTGACTGAACTGAACTGATAGTGTAATC 

3 0 1 C ATGGT ACAGAATAT AGG AT AAAAAAGAGGAAGAGTTTGCCCTG ATTCTG 

3 5 1 AAGAGTTGTAGG AT ATAAAAGTTT AGAAT ACCTTTAGTTTGGAAGTCTT A 

4 0 1 AATTATTTACTT AGGATGGGTACCCACTGCAAT ATAAGAAATCAGGCTTT 

4 5 1 AGAGACTGATGT AGAGAGAATGAGCCCTGGCATACCAGAAGCT AACAGCT 

5 0 1 ATTGGTT AT AGCTGTT AT AACCAAT ATAT AACCAAT AT ATTGGTT ATATA 
551 GC ATGAAGCTTG ATGCCAGCAATTTGAAGGAACCATTT AG AACT AGTATC 
601 CTAAACTCTACATGTTCCAGGACACTGATCTTAAAGCTCAGGTTCAGAAT 
651 CTTGTTTT ATAGGCTCT AGGTGT ATATTGTGGGGCTTCCCTGGTGGCTCA 
701 G ATGGT AAAGTGTCTGCCTGCAATGTGGGTGATCTGGGTTCGATCCCTGG 
751 CTTGGGAAGATCCCCTGGAGAAGGAAATGGCAACCCACTCTAGTACTCTT 
801 ACCTGGAAAATTCCATGGACAG AGGAGCCTTGTAAGCTACAGTCCATGGG 
851 ATTGCAAAGAGTTGAACACAACTG AGCAACTAAGCACAGCACAGTACAGT 
901 AT AC ACCTGTGAGGTGAAGTGAAGTGAAGGTTCAATGCAGGGTCTCCTGC 
951 ATTGC AGAAAGATTCTTT ACCATCTGAGCCACCAGGGAAGCCCAAGAATA 
1001 CTGGAGTGGGTAGCCTATTCCTTCTCCAGGGGATCTTCCCATCCCAGGAA 
1051 TTGAACTGG AGTCTCCTGCATTTCAGGTGGATTCTTCACCAGCTGAACT A 
1101 CCAGGTGGAT ACT ACTCCAAT ATT AAAGTGCTT AAAGTCCAGTTTTCCC A 
1151 CCTTTCCC AAAAAGGTTGGGTCACTCTTTTTTAACCTTCTGTGGCCT ACT 
1201 CTG AGGCTGTCT AC AAGCTT ATAT ATTTATGAACACATTT ATTGC AAGTT 
1251 GTTAGTTTTAGATTT ACAATGTGGT ATCTGGCTATTT AGTGGT ATTGGTG 
1301 GTTGGGGATGGGGAGGCTGATAGCATCTCAGAGGGCAGCTAGATACTGTC 
1351 ATACACACTTTTC AAGTTCTCCATTTTTGTG AAAT AG AAAGTCTCTGGAT 
1401 CTAAGTTAT ATGTGATTCTCAGTCTCTGTGGTCATATTCTATTCTACTCC 
1451 TGACCACTCAACAAGGAACCAAGATATCAAGGGACACTTGTTTTGTTTCA 
1501 TGCCTGGGTTGAGTGGGCCATGACATATGTTCTGGGCCTTGTTACATGGC 
1551 TGGATTGGTTGGACAAGTGCCAGCTCTGATCCTGGGACTGTGGCATGTGA 
1601 TGACATACACCCCCTCTCCACATTCTGCATGTCTCTAGGGGGGAAGGGGG 
1651 AAGCTCGGTATAGAACCTTTATTGTATTTTCTGATTGCCTCACTTCTTAT 
1701 ATTGCCCCCATGCCCTTCTTTGTTCCTCAAGT AACCAGAGACAGTGCTTC 
1751 CCAGAACCAACCCTACAAGAAACAAAGGGCTAAACAAAGCCAAATGGGAA 
1801 GCAGGATCATGGTTTGAACTCTTTCTGGCCAGAGAACAATACCT 

1851 GACTAGATACTGGGAGAGGGAAAGGAAAAGTAGGGTGAATTATGGAAGGA 

1901 AGCTGGCAGGCTCAGCCTTTCTCTCTTCXX^TGACCAGTCT 

1951 CTCITCCTAGATGTAGGGCTTGGTACCAGAGCCCCTGAGGCTTTCTGCAT 

2001 GAATATAAATATATGAAACTGAGTGATGCTTCCATTTCAGGTTCTTGGGG 

2051 GCGCCGAATTCGAGCTCGGTACCCGGGGATCTCGAGAAGCTTTAACCATG 

2101 GAATGGAGCTGGGTCTTTCTCTTCTTCCT GTCAGT AACT ACAGGTGTCC A 

2151 CTCCCAGGTTCAGTTGCAGCAGTCTG ACGCTGAGTTGGTGAAACCTGGGG 

2201 CTTCAGTG AAGATTTCCTGC AAGGCTTCTGGCT AC ACCTTC ACTGACCAT 

2251 GCAATTCACTGGGTGAAACAGAACCCTGAACAGGGCCTGG AATGGATTGG 

2301 ATATTTTTCTCCCGGAAATGATGATTTTAAATACAATGAGAGGTTCAAGG 

2351 GCAAGGCCACACTGACTGCAGACAAATCCTCCAGCACTGCCT ACGTGCAG 

2401 CTCAACAGCCTGACATCTGAGGATTCTGCAGTGTATTTCTGT ACAAG ATC 

2451 CCTGAATATGGCCTACTGGGGTCAAGGAACCTCAGTCACCGTCTCCTCAG 

2501 GAGGCGGAGGCAGCGGAGGCGGTGGCTCGGGAGGCGGAGGCTCGGACATT 

2551 GTGATGTCACAGTCTCCATCCTCCCTACCTGTGTCAGTTGGCGAGAAGGT 

2601 TACTTTGAGCTGCAAGTCCAGTCAGAGCCTTTT AT AT AGTGGT AATCAAA 

2651 AGAACTACTTGGCCTGGTACCAGCAGAAACCAGGGCAGTCTCCTAAACTG 

2701 CTGATTTACTGGGCATCCGCTAGGGAATCTGGGGTCCCTGATCGCTTCAC 

2751 AGGCAGTGGATCTGGGACAGATTTCACTCTCTCCATCAGCAGTGTGAAGA 

2801 CTGAAGACCTGGC AGTTT ATT ACTGTCAGCAGTATTAT AGCTATCCCCTC 



Figure 13b 

2851 ACGTTCGGTGCTGGG ACC AAGCTGGTGCTGAAACGGGCCGCCGAGCCCAA 
2901 ATCTCCTGACAAAACTCACACATGCCCACCGTGCCCAGCACCTGAACTCC 
2951 TGGGGGGACCGTCAGTCTTCCTCTTCCCCCCAAAACCC AAGGACACCCTC 
3001 ATGATCTCCCGGACCCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCA 
30 5 1 CGAAGACCCTG AGGTCAAGTTC AACTGGTACGTGGACGGCGTGGAGGTGC 
3101 ATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGT 
3151 GTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGA 
3201 GTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAA 
3251 CCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTG 
3301 CCCCCATCCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCTGCCT 
3351 GGTCAAAGGCTTCT ATCCC AGCG ACATCGCCGTGGAGTGGGAG AGC AATG 
3401 GGC AGCCGG AG AAC AACT AC AAG ACCACGCCTCCCGTGCTGGACTCCGAC 
34 51 GGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGGCA 
3501 GCAGGGGAACGTCTTCTC ATGCTCCGTGATGCATGAGGCTCTGCACAACC 
3551 ACTACACGC AG AAGAGCCTCTCCCTGTCTCCGGGTAAAGGAGGCGGATC A 
3601 GGAGGTGGCGC ACCTACTTC AAGTTCTACAAAG AAAAC ACAGCT ACAACT 
3651 GGAGCATTTACTGCTGGATTT AC AGATGATTTTGAATGG AATT AAT AATT 
3701 ACAAGAATCCC AAACTC ACCAGGATGCTCACATTTAAGTTTT ACATGCCC 
3751 AAGAAGGCCACAGAACTGAAACATCTTCAGTGTCTAGAAGAAGAACTCAA 
3801 ACCTCTGGAGGAAGTGCTAAATTTAGCTCAAAGCAAAAACTTTCACTTAA 
3851 GACCCAGGGACTTAATCAGCAATATCAACGTAATAGTTCTGGAACTAAAG 
3901 GGATCTGAAAC AAC ATTCATGTGTGAATATGCTG ATGAGACAGCAACCAT 
3951 TGTAG AATTTCTGAACAGATGGATTACCTTTTGTCAAAGCATCATCTCAA 
4001 CACT AACTTGAAGCTTGTTAACATCGAT AAAAT AAAAG ATTTT ATTT AGT 
4051 CTCCAG AAAAAGGGGGGAATGAAAGACCCCACCTGTAGGTTTGGCAAGCT 
4101 AGCTT AAGT AACGCC ATTTTGC AAGGCATGGAAAAATACATAACTGAGAA 
4151 TAGAGAAGTTCAG ATCAAGGTCAGGAACAGATGGAACAGCTGAAT ATGGG 
4201 CCAAAC AGGAT ATCTGTGGT AAGC AGTTCCTGCCCCGGCTCAGGGCCAAG 
4251 AACAGATGGAACAGCTG AAT ATGGGCC AAACAGGAT ATCTGTGGT AAGCA 
4301 GTTCCTGCCCCGGCTC AGGGCCAAGAACAG ATGGTCCCC AGATGCGGTCC 
4 351 AGCCCTCAGC AGTTTCT AGAGAACCATCAGATGTTTCCAGGGTGCCCCAA 
4401 GGACCTGAAATGACCCTGTGCCTTATTTG AACTAACCAATCAGTTCGCTT 
4451 CTCGCTTCTGTTCGCGCGCTTCTGCTCCCCGAGCTCAATAAAAGAGCCCA 
4501 CAACCCCTCACTCGGGGCGCCAGTCCTCCGATTGACTGAGTCGCCCGGGT 
4551 ACCCGTGTATCCAAT AAACCCTCTTGCAGTTGCATCCGACTTGTGGTCTC 
4601 GCTGTTCCTTGGG AGGGTCTCCTCTGAGTGATTGACT ACCCGTCAGCGGG 
4651 GGTCTTTCATT 

I - 2055 Bovine/human alpha-lactalbumin 5' flanking region 

2098 - 401 1 cc49-IL2 coding region 
4068 - 4661 MoMuLV 3' LTR 



Figure 14a 
SEQIDNO:ll 
Alpha-Lactalbumio YP Vector 

1 GATCAGTCCTGGGTGGTCATTGAAAGGACTGATGCTGAAGTTGAAGCTCC 

5 1 AATACTTTGGCCACCTGATGCGAAGAACTGACTCATGTGATAAGACCCTG 

101 AT ACTGGGAAAGATTGAAGGC AGGAGGAGAAGGGATGACAGAGGATGGAA 

151 GAGTTGGATGGAATCACCAACTCGATGGACATGAGTTTGAGCAAGCTTCC 

201 AGG AGTTGGT AATGGGCAGGGAAGCCTGGCGTGCTGCAGTCC ATGGGGTT 

251 GCAAAGAGTTGGACACTACTGAGTGACTGAACTGAACTGATAGTGT AATC 

3 0 1 CATGGT ACAGAAT ATAGGAT AAAAAAGAGGAAGAGTTTGCCCTG ATTCTG 
351 AAG AGTTGTAGGATATAAAAGTTT AG AATACCTTTAGTTTGGAAGTCTTA 
401 AATTATTTACTTAGGATGGGTACCCACTGCAATATAAGAAATCAGGCTTT 

4 51 AGAGACTGATGTAGAGAGAATGAGCCCTGGCATACCAGAAGCTAACAGCT 
501 ATTGGTT AT AGCTGTT AT AACCAAT AT AT AACCAAT AT ATTGGTT AT ATA 
551 GC ATGAAGCTTGATGCCAGCAATTTGAAGGAACCATTT AGAACT AGT ATC 
60 1 CTAAACTCTACATGTTCCAGGACACTGATCTTAAAGCTCAGGTTCAGAAT 
651 CTTGTTTTATAGGCTCTAGGTGTAT ATTGTGGGGCTTCCCTGGTGGCTCA 
701 GATGGTAAAGTGTCTGCCTGCAATGTGGGTGATCTGGGTTCGATCCCTGG 
751 CTTGGGAAGATCCCCTGGAGAAGGAAATGGCAACCCACTCTAGTACTCTT 
801 ACCTGGAAAATTCCATGGACAGAGGAGCCTTGTAAGCTACAGTCCATGGG 
851 ATTGCAAAGAGTTGAACACAACTGAGCAACTAAGCACAGCACAGTACAGT 
901 ATACACCTGTGAGGTGAAGTGAAGTGAAGGTTCAATGCAGGGTCTCCTGC 
951 ATTGCAGAAAGATTCTTTACCATCTGAGCCACCAGGGAAGCCCAAGAATA 
1001 CTGGAGTGGGTAGCCTATTCCTTCTCCAGGGGATCTTCCCATCCCAGGAA 
1051 TTG AACTGGAGTCTCCTGCATTTCAGGTGGATTCTTCACCAGCTGAACT A 
1101 CCAGGTGGAT ACT ACTCCAATATTAAAGTGCTT AAAGTCCAGTTTTCCC A 
1151 CCTTTCCCAAAAAGGTTGGGTCACTCTTTTTTAACCTTCTGTGGCCTACT 
1201 CTG AGGCTGTCTACAAGCTTATATATTT ATGAACACATTTATTGCAAGTT 
1251 GTT AGTTTTAGATTT AC AATGTGGT ATCTGGCT ATTT AGTGGT ATTGGTG 
1301 GTTGGGGATGGGGAGGCTGATAGCATCTCAGAGGGCAGCTAGATACTGTC 
1351 AT ACACACTTTTCAAGTTCTCCATTTTTGTGAAAT AGAAAGTCTCTGGAT 
1401 CTAAGTTAT ATGTGATTCTCAGTCTCTGTGGTCAT ATTCTATTCTACTCC 
1451 TG ACCACTCAACAAGGAACCAAG AT ATCAAGGGACACTTGTTTTGTTTCA 
1501 TGCCTGGGTTGAGTGGGCCATGACATATGTTCTGGGCCTTGTTACATGGC 
1551 TGGATTGGTTGG ACAAGTGCCAGCTCTGATCCTGGG ACTGTGGCATGTG A 
1601 TGACATACACCCCCTCTCCACATTCTGCATGTCTCTAGGGGGGAAGGGGG 
1651 AAGCTCGGTAT AGAACCTTT ATTGTATTTTCTGATTGCCTCACTTCTT AT 
1701 ATTGCCC(XATGCCCTTCTTTGTTCCTCAAGTAACCAGAGA(^GTGCTTC 
1751 CCAGAACCAACCCTACAAGAAACAAAGGGCTAAACAAAGCCAAATGGGAA 
1801 (K^GGATCATGGTTTGAACTCTTTCTGGCCAG AGAACAAT ACCTGCT ATG 
1851 GACTAGATACTGGGAGAGGGAAAGGAAAAGTAGGGTGAATTATGGAAGGA 
1901 AGCTGGCAGGCTCAGCGTTTCTGTCTTGGCATGACCAGTCTCT 

1951 CTCTTCCT AG ATGT AGGGCTT GGT ACCAGAGCCCCT GAGGCTTT CT GCAT 

2001 GAATAT AAATATATGAAACTGAGTGATGCTTCCATTTCAGGTTCTTGGGG 

205 1 GCGCCGAATTCGAGCTCGGTACCCGGGGATCTCGACGGATCCGATTACTT 

2101 ACTGGC AGGTGCTGGGGGCTTCCGAGACAATCGCG AACATCT ACACCAC A 

2151 CAACACCGCCTCGACCAGGGTG AGATATCGGCCGGGGACGCGGCGGTGGT 

2201 AATTACAAGCGAGATCCGATTACTTACTGGCAGGTGCTGGGGGCTTCCG A 

2251 G ACAATCGCGAACATCT ACACCACACAACACCGCCTCG ACCAGGGTGAG A 

2301 TATCGGCCGGGGACGCGGCGGTGGTAATTACAAGCGAGATCTCGAGTTAA 

2351 CAGATCT AGGCCTCCT AGGTCGACGG ATCCCCGGG AATTCGGCGCCGCCA 

2401 CCATGATGTCCTTTGTCTCTCTGCTCCTGGTAGGCATCCT ATTCCATGCC 

2451 ACCCAGGCCCAGGTCCAACTGCAGCAGTCTGGGCCTGAGCTGGTGAAGCC 

2501 TGGGACTTCAGTGAGGATATCCTGCAAGGCTTCTGGCTACACCTTCACAA 

2551 GCTACT ATTTACACTGGGTGAAGCAG AGGCCTGGACAGGG ACTTGAGTGG 

2601 ATTGCATGGATTTATCCTGGAAATGTTATTACTACGTACAATGAGAAGTT 

2651 CAAGGGCAAGGCCACACTG ACTGCAGACAAATCCTCCAGCAC AGCCTAC A 

2701 TGCACCTCAACAGCCTGACCTCTGAGGACTCTGCGGTCTATTTCTGTGCA 

2751 AGGGGTGACCATGATCTTGACTACTGGGGCCAAGGCACCACTCTCACAGT 

2801 CTCCTCAGCCAAAACGACACCCCCATCTGTCT ATCCACTGGCCCCTGG AT 
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2851 CTGCTGCCCAAACT AACTCCATGGTG ACCCTGGG ATGCCTGGTC AAGGGC 
2901 T ATTTCCCTGAGCC AGTG ACAGTG ACCTGGAACTCTGGATCCCTGTCC AG 
2951 CGGTGTGCAC ACCTTCCC AGCTGTCCTGCAGTCTG ACCTCT ACACTCTG A 
3001 GCAGCTC AGTGACTGTCCCCTCCAGC ACCTGGCCCAGCG AG ACCGTCACC 
3051 TGCAACGTTGCCCACCCGGCCAGCAGCACCAAGGTGGACAAGAAAATTGT 
3101 GCCCAGGGATTGT ACTAGTGGAGGTGGAGGTAGCT AAGGGAG ATCTCGAC 
3151 GGATCCCCGGG AATTCGCCCCTCTCCCTCCCCCCCCCCT AACGTT ACTGG 
3201 CCG AAGCCGCTTGG AAT AAGGCCGGTGTGCGTTTGTCT AT ATGTT ATTTT 
3251 CCACC AT ATTGCCGTCTTTTGGC AATGTG AGGGCCCGG AAACCTGGCCCT 
3301 GTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAAT 
3351 GCAAGGTCTGTTG AATGTCGTG AAGGAAGCAGTTCCTCTGGAAGCTTCTT 
3401 G AAGACAAACAACGTCTGT AGCGACCCTTTGC AGGCAGCGG AACCCCCC A 
34 51 CCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGAT ACACC 
3501 TGCAAAGGCGGC ACAACCCCAGTGCC ACGTTGTGAGTTGGATAGTTGTGG 
3551 AAAG AGTCAAATGGCTCTCCTCAAGCGT ATTC AAC AAGGGGCTG AAGG AT 
3601 GCCCAGAAGGTACCCCATTGT ATGGGATCTGATCTGGGGCCTCGGTGCAC 
3651 ATGCTTT ACATGTGTTTAGTCGAGGTT AAAAAAACGTCT AGGCCCCCCGA 
3701 ACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAATATGGCCTC 
3751 CTTTGTCTCTCTGCTCCTGGT AGGCATCCTATTCCATGCC ACCCAGGCCG 
3801 ACATTGTGCTGACACAATCTCCAGCAATCATGTCTGCATCTCCAGGGGAG 
3851 AAGGTCACCATGACCTGCAGTGCCACCTCAAGTGTAAGTTACATACACTG 
3901 GTACCAGCAGAAGTCAGGCACCTCCCCCAAAAGATGGATTT ATG ACACAT 
3951 CCAAACTGGCTTCTGGAGTCCCTGCTCGCTTCAGTGGCAGTGGGTCTGGG 
4001 ACCTCTCACTCTCTC ACACTCAGCAGCATGG AGGCTGAAGATGCTGCCAC 
4051 TTATTACTGCCAGCAGTGGGGTAGTT ACCTGACGTTCGGTGCGGGGACC A 
4101 AGCTGGAGCTG AAACGGGCTGATGCTGCACCAACTGTATCCATCTTCCCA 
4151 CCATCCAGTGAGC AGTTAACATCTGGAGGTGCCTCAGTCGTGTGCTTCTT 
4201 GAACAACTTCTACCCCAAAGACATCAATGTCAAGTGGAAGATTGATGGCA 
4251 GTGAACGACAAAATGGCGTCCTGAACAGTTGGACTGATCAGGACAGCAAA 
4 301 GACAGCACCTACAGCATGAGCAGCACCCTCACGTTGACCAAGGACGAGTA 
4 351 TGAACGACATAACAGCTATACCTGTGAGGCCACTCACAAGACATCAACTT 
4 401 CACCCATTGTCAAGAGCTTCAACAGGAATGAGTGTTAAT AGGGGAGATCT 
4451 CGACATCGATAATC AACCTCTGGATTACAAAATTTGTGAAAGATTGACTG 
4501 GTATTCTTAACTATGTTGCTCCTTTTACGCTATGTGGAT ACGCTGCTTT A 
4551 ATGCCTTTGT ATC ATGCTATTGCTTCCCGT ATGGCTTTCATTTTCTCCTC 
4 60 1 CTTGTATAAATCCTGGTTGCTGTCTCTTTATGAGGAGTTGTGGCCCGTTG 
4651 TCAGGCAACGTGGCGTGGTGTGCACTGTGTTTGCTGACGCAACCCCCACT 
4701 GGTTGGGGCATTGCCACCACCTGTCAGCTCCTTTCCGGGACTTTCGCTTT 
4751 (XCCCTCCCTATTGCCACGGCGGAACTC^TCGCCGCCrGCCITGCCCXXrr 
4801 GCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGTGTTGTCG 
4851 GGGAAATCATCGTCCTTTCCTTGGCTGCTCGCCTGTGTTGCCACCTGGAT 
4901 TCTGCGCGGGACGTCCTTCTGCTACGTCCCTTCGGCCCTC 
4951 ACCTTCCTTCCCGCGGCCTGCTGCCGGCTCTGCGGCC^ 
5001 CGCCTTCGCCCTCAGACGAGTCGGATCTCCCTTTGGGCCGCCTCCCCGCC 
5051 TGATCGATAAAATAAAAGATTTTATTTAGTCTCCAGAAAAAGGGGGGAAT 
5101 GAAAGACCCCACCTGTAGGTTTGGCAAGCTAGCTTAAGTAACGCCATTTT 
5151 GCAAGGCATGGAAAAATACATAACTGAGAATAGAGAAGTTCAGATCAAGG 
5201 TCAGGAACAGATGGAACAGCTGAATATGGGCCAAACAGGATATCTGTGGT 
5251 AAGCAGTTCCTGCCCCGGCTCAGGGCCAAGAACAGATGGAACAGCTGAAT 
5301 ATGGGCCAAACAGGATATCTGTGGTAAGCAGTTCCTGCCCCGGCTCAGGG 
5351 CCAAGAAC AGATGGTCCCCAG ATGCGGTCCAGCCCTCAGCAGTTTCT AGA 
5401 GAACC ATCAGATGTTTCCAGGGTGCCCCAAGGACCTGAAATGACCCTGTG 
54 51 CCTTATTTG AACT AACCAATCAGTTCGCTTCTCGCTTCTGTTCGCGCGCT 
5501 TCTGCTCCCCG AGCTCAAT AAAAGAGCCCACAACCCCTCACTCGGGGCGC 
5551 CAGTCCTCCGATTGACTGAGTCGCCCGGGTACCCGTGTATCCAATAAACC 
5601 CTCTTGCAGTTGCATCCGACTTGTGGTCTCGCTGTTCCTTGGGAGGGTCT 
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5651 CCTCTGAGTGATTGACTACCCGTCAGCGGGGGTCTTTCATT 



1 - 2053 


Bovine/Human Alpha-lactalbumin 5* flanking region 
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- 2336 


Double mutated PPE sequence 
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Bovine alpha-lactalbumin signal peptide coding region 


2460 
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Yersenia pestis heavy chain Fab gene coding region 
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Bovine alpha-lactalbumin signal peptide coding region 


3800 


- 4441 


Yersenia pestis light chain Fab gene coding region 


4461 


- 5052 


WPRE sequence 


5098 


- 5691 


Moloney murine leukemia virus 3' LTR 



Figure 15 
SEQ ID NO:12 
IRES-Casein Signal Peptide Sequence 

1 GGAATTCGCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCG 
51 CTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATAT 
101 TGCCGTCTTTTGGCAATGTG AGGGCCCGGAAACCTGGCCCTGTCTTCTTG 
151 ACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCT 
201 GTTGAATGTCGTGAAGG AAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAA 

2 5 1 CAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGAC 
301 AGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGC 
351 GGC ACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCA 
4 01 AATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAG 
4 5 1 GTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTAC 
501 ATGTGTTT AGTCG AGGTT AAAAAAACGTCT AGGCCCCCCG AACC ACGGGG 
551 ACGTGGTTTTCCTTTGAAAAAC ACGATG AT AAT ATGGCCTTGCTCATCCT 
601 TACCTGTCTTGTGGCTGTTGCTCTTGCCGGCGCCATGGGATATCTAGATC 
651 TCGAGCTCGCG AAAGCTT 



1 - 583 
584 - 628 
629 - 668 



IRES 

Modified bovine alpha-Si casein signal peptide coding region 
Multiple cloning site 



Figure 16a 
SEQ ID NO: 13 
LNBOTDC Vector 



1 TTTGAAAGACCCCACCCGTAGGTGGCAAGCTAGCTTAAGTAACGCCACTT 
5 1 TGCAAGGCATGGAAAAATACATAACTGAGAATAGAAAAGTTCAGATCAAG 
101 GTCAGG AAC AAAGAAAC AGCTG AATACC AAACAGGAT ATCTGTGGT AAGC 
151 GGTTCCTGCCCCGGCTCAGGGCCAAGAACAGATGAGACAGCTGAGTGATG 
201 GGCC AAACAGGAT ATCTGTGGT AAGCAGTTCCTGCCCCGGCTCGGGGCCA 
2 5 1 AGAACAGATGGTCCCCAGATGCGGTCCAGCCCTCAGCAGTTTCT AGTG AA 
301 TCATCAGATGTTTCCAGGGTGCCCCAAGGACCTGAAAATGACCCTGTACC 
351 TTATTTGAACT AACCAATCAGTTCGCTTCTCGCTTCTGTTCGCGCGCTTC 
401 CGCTCTCCGAGCTCAATAAAAGAGCCCACAACCCCTCACTCGGCGCGCC A 
451 GTCTTCCGATAGACTGCGTCGCCCGGGT ACCCGTATTCCCAAT AAAGCCT 
501 CTTGCTGTTTGCATCCGAATCGTGGTCTCGCTGTTCCTTGGGAGGGTCTC 
551 CTCTGAGTGATTGACTACCCACGACGGGGGTCTTTCATTTGGGGGCTCGT 
601 CCGGGATTTGGAGACCCCTGCCCAGGGACCACCGACCCACCACCGGGAGG 
651 TAAGCTGGCCAGCAACTTATCTGTGTCTGTCCGATTGTCTAGTGTCTATG 
701 TTTGATGTTATGCGCCTGCGTCTGTACT AGTTAGCTAACTAGCTCTGTAT 
751 CTGGCGGACCCGTGGTGGAACTGACGAGTTCTGAACACCCGGCCGCAACC 
801 CTGGGAGACGTCCCAGGGACTTTGGGGGCCGTTTTTGTGGCCCGACCTG A 
851 GGAAGGG AGTCGATGTGGAATCCGACCCCGTCAGGATATGTGGTTCTGGT 
90 1 AGGAGACGAGAACCT AAAACAGTTCCCGCCTCCGTCTGAATTTTTGCTTT 
951 CGGTTTGGAACCGAAGCCGCGCGTCTTGTCTGCTGCAGCGCTGCAGCATC 
1001 GTTCTGTGTTGTCTCTGTCTGACTGTGTTTCTGTATTTGTCTGAAAATTA 
1051 GGGCCAGACTGTTACCACTCCCTTAAGTTTGACCTTAGGTCACTGGAAAG 
1101 ATGTCGAGCGGATCGCTCACAACCAGTCGGT AGATGTC AAGAAGAGACGT 
1151 TGGGTTACCTTCTGCTCTGCAGAATGGCCAACCTTTAACGTCGGATGGCC 
1201 GCGAGACGGCACCTTTAACCGAGACCTCATCACCCAGGTTAAGATCAAGG 
1251 TCTTTTCACCTGGCCCGCATGGACACCCAGACCAGGTCCCCTACATCGTG 
1301 ACCTGGGAAGCCTTGGCTTTTGACCCCCCTCCCTGGGTCAAGCCCTTTGT 
1351 ACACCCTAAGCCTCCGCCTCCTCTTCCTCCATCCGCCCCGTCTCTCCCCC 
1401 TTGAACCTCCTCGTTCGACCCCGCCTCGATCCTCCCTTTATCCAGCCCTC 
1451 ACTCCTTCTCT AGGCGCCGGAATTCCGATCTGATCAAGAGACAGGATGAG 
1501 GATCGTTTCGCATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCC 
1551 GCTTGGGTGGAGAGGCTATTCGGCT ATGACTGGGCACAACAGACAATCGG 
1601 CTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTC 
1651 TTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAG 
1701 GCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGT 
1751 GCTCGACGTTGTCACTGAAGCGGG7UVGGGACTGGCTGCTATTGGGCGAAG 
1801 TGTCGGGGCAGGATCTCCTGTCATCTCACCT 

1851 TCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTAC 
1901 CTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTC 
1951 GGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAG 
2001 GGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGA 
2051 CGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCA 
2101 TGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGT 
2151 GTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGA 
2201 AGAGCTTGGCGGCG AATGGGCTGACCGCTTCCTCGTGCTTT ACGGT ATCG 
2251 CCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTC 
2301 TTCTGAGCGGGACTCTGGGGTTCGAAATGACCGACCAAGCGACGCCCAAC 
2351 CTGCCATCACGAGATTTCGATTCCACCGCCGCCTTCTATGAAAGGTTGGG 
2401 CTTCGGAATCGTTTTCCGGGACGCCGGCTGGATGATCCTCCAGCGCGGGG 
2451 ATCTCATGCTGG AGTTCTTCGCCCACCCCGGGCTCGATCCCCTCGCGAGT 
2501 TGGTTCAGCTGCTGCCTGAGGCTGGACGACCTCGCGGAGTTCTACCGGCA 
2551 GTGCAAATCCGTCGGCATCCAGGAAACCAGCAGCGGCT ATCCGCGCATCC 
2601 ATGCCCCCGAACTGCAGGAGTGGGGAGGCACGATGGCCGCTTTGGTCGAG 
2651 GCGGATCCGGCCATT AGCCATATT ATTCATTGGTTATATAGCATAAATCA 
2701 ATATTGGCTATTGGCCATTGCATACGTTGTATCCATATCATAATATGTAC 
2751 ATTTATATTGGCTCATGTCCAACATTACCGCCATGTTGACATTGATTATT 
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2801 GACT AGTTATT AAT AGT AATCAATT ACGGGGTCATT AGTTCATAGCCCAT 
2851 AT ATGG AGTTCCGCGTT AC AT AACTT ACGGT AAATGGCCCGCCTGGCTG A 
2901 CCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCAT 
2951 AGT AACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTT AC 
3001 GGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACG 
3051 CCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCA 
3101 GT ACATGACCTT ATGGGACTTTCCTACTTGGC AGT ACATCTACGTATTAG 
3151 TCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTAC ATCAATGGGCGT 
3201 GGATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGT 
3251 CAATGGGAGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTC 
3301 GTAACAACTCCGCCCCATTGACGCAAATGGGCGGTAGGCATGTACGGTGG 
3351 GAGGTCTATATAAGCAGAGCTCGTTTAGTGAACCGTCAGATCGCCTGGAG 
34 01 ACGCCATCCACGCTGTTTTG ACCTCCAT AG AAGACACCGGGACCGATCC A 
34 51 GCCTCCGCGGCCCCAAGCTTCTCGACGGATCCCCGGGAATTCAGGCCATC 
3501 GATCCCGCCGCCACCATGGAATGGAGCTGGGTCTTTCTCTTCTTCCTGTC 
3551 AGT AACTAC AGGTGTCCACTCCGACATCC AGATG ACCCAGTCTCCAGCCT 
3601 CCCTATCTGCATCTGTGGGAGAAACTGTCACTATCACATGTCGAGCAAGT 
3651 GGGAATATTCACAATTATTTAGCATGGTATCAGCAGAAACAGGGAAAATC 
3701 TCCTCAGCTCCTGGTCTATAATGCAAAAACCTTAGCAGATGGTGTGCCAT 
3751 CAAGGTTCAGTGGCAGTGGATCAGGAACACAATATTCTCTCAAGATCAAC 
3801 AGCCTGCAGCCTGAAGATTTTGGGAGTTATTACTGTCAACATTTTTGGAG 
3851 TACTCCGTGGACGTTCGGTGGAGGCACCAAGCTGGAAATC AAACGGGCTG 
3901 ATGCTGCACCAACTGTATCCATCTTCCCACCATCCAGTGAGCAGTTAACA 
3951 TCTGGAGGTGCCTCAGTCGTGTGCTTCTTGAACAACTTCTACCCCAAAGA 
4001 CATCAATGTCAAGTGGAAGATTGATGGCAGTGAACGACAAAATGGCGTCC 
4051 TGAACAGTTGG ACTGATCAGGACAGCAAAGACAGC ACCT ACAGCATGAGC 
4101 AGCACCCTC ACATTG ACC AAGGACGAGT ATGAACG AC AT AAC AGCT ATAC 
4151 CTGTGAGGCCACTCACAAGACATCAACTTCACCCATTGTCAAGAGCTTCA 
4201 ACAGGAATGAGTGTTG AAAGCATCGATTTCCCCTGAATTCGCCCCTCTCC 
4251 CTCCCCCCCCCCTAACGTT ACTGGCCGAAGCCGCTTGGAAT AAGGCCGGT 
4301 GTGCGTTTGTCT AT ATGTT ATTTTCCACCAT ATTGCCGTCTTTTGGCAAT 
4351 GTG AGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGG 
4401 TCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGG 
4451 AAGCAGTTCCTCTGGAAGCTTCTTGAAG ACAAACAACGTCTGT AGCGACC 
4501 CTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCA 
4551 AAAGCC ACGTGT AT AAGAT AC ACCTGCAAAGGCGGC AC AACCCC AGTGCC 
4601 ACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGC 
4651 GT ATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATT GT ATGGG 
4701 ATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGT 
4 7 51 TAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGA 
4801 AAAACACGATGATAATATGGCCTCCTTTGTCTCTCTGCTCCTGGTAGGCA 
4851 TCCTATTO^TGCX^CCCAGGCCGAGGTTCAGCTTCAGCA 
4901 GAGCTTGTCAAGCCAGGGGCCTCAGTCAAGTTGTCCT 
4951 CTTCAACATTAAAGACACCTTTATGCACTGGGTGAAGCAGAGGCCTGAAC 
5001 AGGGCCTGGAGTGGATTGGAAGGATTGATCCTGCGAATGGGAATACTGAA 
5051 TATGACCCGAAGTTCCAGGGCAAGGCCACTATAACAGCAGACACATCCTC 
5101 CAACACAGTCAACCTGCAGCTCAGCAGCCTGACATCTGAGGACACTGCCG 
5151 TCTATTACTGTGCT AGTGGAGGGGAACTGGGGTTTCCTT ACTGGGGCCAA 
5201 GGGACTCTGGTCACTGTCTCTGC AGCCAAAACGAC ACCCCCATCTGTCT A 
5251 TCCACTGGCCCCTGGATCTGCTGCCCAAACTAACTCCATGGTGACCCTGG 
5301 GATGCCTGGTCAAGGGCTATTTCCCTGAGCCAGTGACAGTGACCTGGAAC 
5351 TCTGGATCCCTGTCCAGCGGTGTGCACACCTTCCCAGCTGTCCTGCAGTC 
5401 TG ACCTCT ACACTCTGAGCAGCTCAGTGACTGTCCCCTCCAGCACCTGGC 
5451 CCAGCGAGACCGTCACCTGCAACGTTGCCCACCCGGCCAGCAGCACCAAG 
5501 GTGGACAAGAAAATTGTGCCCAGGGATTGTACTAGTGGAGGTGGAGGTAG 
5551 CCACCATCACCATCACCATTAATCTAGAGTTAAGCGGCCGTCGAGATCTA 
5601 GGCCTCCT AGGTCG AC ATCG ATAAAATAAAAG ATTTT ATTTAGTCTCCAG 
5651 AAAAAGGGGGGAATGAAAGACCCCACCTGTAGGTTTGGCAAGCTAGCTTA 
5701 AGTAACGCCATTTTGCAAGGCATGGAAAAATACATAACTGAGAATAGAGA 
5751 AGTTCAGATCAAGGTCAGGAACAGATGGAACAGCTGAATATGGGCCAAAC 
5801 AGGATATCTGTGGTAAGCAGTTCCTGCCCCGGCTCAGGGCCAAGAACAGA 
5851 TGGAACAGCTGAATATGGGCCAAACAGGATATCTGTGGTAAGCAGTTCCT 
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5901 GCCCCGGCTCAGGGCCAAGAACAGATGGTCCCCAGATGCGGTCCAGCCCT 

5951 C AGC AGTTTCT AGAG AACCATC AGATGTTTCCAGGGTGCCCC AAGGACCT 

6001 GAAATGACCCTGTGCCTTATTTGAACTAACCAATCAGTTCGCTTCTCGCT 

6051 TCTGTTCGCGCGCTTCTGCTCCCCG AGCTC AAT AAAAG AGCCC AC AACCC 

6101 CTCACTCGGGGCGCCAGTCCTCCGATTGACTGAGTCGCCCGGGT ACCCGT 

6151 GTATCCAATAAACCCTCTTGCAGTTGC ATCCGACTTGTGGTCTCGCTGTT 

6201 CCTTGGGAGGGTCTCCTCTGAGTGATTGACTACCCGTCAGCGGGGGTCTT 
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Figure 17. CMV construct containing cell lines. 
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Figure 18: a-Lactalbumin construct containing cell lines 
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Figure 1 9a 
SEQ ID NO: 34 
LNBOTDC Vector 



1 GAATTAATTCATACCAGATCACCGAAAACTGTCCTCCAAATGTGTCCCCC 
51 TCACACTCCCAAATTCGCGGGCTTCTGCCTCTTAGACCACTCTACCCTAT 
101 TCCCCACACTCACCGGAGCCAAAGCCGCGGCCCTTCCGTTTCTTTGCTTT 
151 TGAAAGACCCCACCCGTAGGTGGCAAGCTAGCTTAAGTAACGCCACTTTG 
201 CAAGGC ATGG AAAAATACAT AACTGAGAATAG AAAAGTTCAGATC AAGGT 
251 CAGGAACAAAGAAACAGCTGAATACCAAACAGGATATCTGTGGTAAGCGG 
301 TTCCTGCCCCGGCTCAGGGCCAAGAACAGATGAGACAGCTGAGTGATGGG 
351 CCAAACAGGAT ATCTGTGGT AAGCAGTTCCTGCCCCGGCTCGGGGCC AAG 
401 AACAGATGGTCCCCAGATGCGGTCCAGCCCTCAGCAGTTTCTAGTGAATC 
451 ATCAGATGTTTCCAGGGTGCCCCAAGGACCTGAAAATGACCCTGTACCTT 
501 ATTTGAACT AACCAATCAGTTCGCTTCTCGCTTCTGTTCGCGCGCTTCCG 
551 CTCTCCGAGCTCAATAAAAGAGCCCACAACCCCTCACTCGGCGCGCCAGT 
601 CTTCCGAT AGACTGCGTCGCCCGGGT ACCCGTATTCCC AAT AAAGCCTCT 
651 TGCTGTTTGCATCCGAATCGTGGTCTCGCTGTTCCTTGGGAGGGTCTCCT 
701 CTGAGTGATTGACTACCCACGACGGGGGTCTTTCATTTGGGGGCTCGTCC 
751 GGGATTTGGAGACCCCTGCCCAGGGACCACCGACCCACCACCGGGAGGTA 
801 AGCTGGCC AGCAACTT ATCTGTGTCTGTCCGATTGTCT AGTGTCTATGTT 
851 TGATGTTATGCGCCTGCGTCTGT ACTAGTT AGCTAACT AGCTCTGTATCT 
901 GGCGG ACCCGTGGTGG AACTGACGAGTTCTGAAC ACCCGGCCGC AACCCT 
951 GGGAGACGTCCCAGGGACTTTGGGGGCCGTTTTTGTGGCCCGACCTGAGG 
1001 AAGGGAGTCGATGTGGAATCCGACCCCGTCAGGATATGTGGTTCTGGTAG 
1051 GAGACGAGAACCTAAAACAGTTCCCGCCTCCGTCTGAATTTTTGCTTTCG 
1101 GTTTGGAACCGAAGCCGCGCGTCTTGTCTGCTGC AGCGCTGCAGCATCGT 
1151 TCTGTGTTGTCTCTGTCTGACTGTGTTTCTGTATTTGTCTGAAAATT AGG 
1201 GCCAGACTGTTACCACTCCCTTAAGTTTGACCTTAGGTCACTGGAAAGAT 
1251 GTCGAGCGGATCGCTCAC AACCAGTCGGT AGATGTCAAGAAGAG ACGTTG 
1301 GGTT ACCTTCTGCTCTGC AGAATGGCCAACCTTT AACGTCGGATGGCCGC 
1351 GAGACGGCACCTTT AACCGAGACCTCATCACCCAGGTT AAGATCAAGGTC 
1401 TTTTCACCTGGCCCGCATGGACACCCAGACCAGGTCCCCTACATCGTGAC 
1451 CTGGGAAGCCTTGGCTTTTGACCCCCCTCCCTGGGTCAAGCCCTTTGTAC 
1501 ACCCTAAGCCTCCGCCTCCTCTTCCTCCATCCGCCCCGTCTCTCCCCCTT 
1551 GAACCTCCTCGTTCGACCCCGCCTCGATCCTCCCTTTATCCAGCCCTCAC 
1601 TCCTTCTCTAGGCGCCGGAATTCCGATCTGATCAAGAGACAGGATGAGGG 
1651 AGCTTGTATATCCATTTTCGGATCTGATCAGCACGTGTTGACAATTAATC 
1701 ATCGGCATAGTATATCGGCATAGTATAATACGACAAGGTGAGGAACTAAA 
1751 CCATGGCCAAGCCTTTGTCTCAAGAAGAATCCACCCTCATTGAAAGAGCA 
1801 ACGGCTACAATCAACAGCATCCC(^TCTCTGAAGACTA(^GCGTCGCCAG 
1851 OTC^GCTCTCTCTAGCGACGGCCGCATCTTCACTGGTCT 
1901 ATTTTACTGGGGGACCTTGTGCAGAACTCGTGGTGCTTC 
1951 GCTGCGGCAGCTGGCAACCTGACTTGTATCCTCGCGATCGGAAATGAGAA 
2001 CAGGGGCATCTTGAGCCCCTGCX3GACGGTGTrcACAGGTGCTTCTCGATC 
2051 TGCATCCTGGGATCAAAGCGATAGTGAAGGACAGTG ATGGACAGCCGACG 
2101 GCAGTTGGGATTCGTGAATTGCTGCCCTCTGGTTATGTGTGGGAGGGCTA 
2151 AGCACTTCGTGGCCGAGGAGCAGGACTGACACGTGCTACGAGATTTCGAT 
2201 TCCACCGCCGCCTTCTATGAAAGGTTGGGCTTCGGAATCGTTTTCCGGGA 
2251 CGCCGGCTGGATGATCCTCCAGCGCGGGGATCTCATGCTGGAGTTCTTCG 
2301 CCCACCCCAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAAT 
2351 AGCATCACAAATTTCACAAAT AAAGCATTTTTTTCACTGCATTCT AGTTG 
2401 TGGTTTGTCCAAACTC ATCAATGT ATCTTATCATGTCTGT ACGAGTTGGT 
24 51 TCAGCTGCTGCCTG AGGCTGGACGACCTCGCGGAGTTCT ACCGGCAGTGC 
2501 AAATCCGTCGGCATCCAGGAAACCAGCAGCGGCTATCCGCGCATCCATGC 
2551 CCCCGAACTGCAGGAGTGGGGAGGCACGATGGCCGCTTTGGTCGAGGCGG 
2601 ATCCGGCCATT AGCC AT ATT ATTCATTGGTT AT AT AGCATAAATCAAT AT 
2651 TGGCT ATTGGCCATTGCAT ACGTTGT ATCCAT ATCAT AATATGT ACATTT 
2701 ATATTGGCTCATGTCCAACATTACCGCCATGTTGACATTGATTATTGACT 
2751 AGTT ATT AAT AGT AATCAATT ACGGGGTCATT AGTTCAT AGCCCAT AT AT 
2801 GGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGC 
2851 CCAACGACCCCCGCCC ATTGACGTCAAT AATGACGTATGTTCCCAT AGT A 



2901 ACGCC AAT AGGG ACTTTCCATTGACGTC AATGGGTGG AGTATTT ACGGT A 
2951 AACTGCCCACTTGGC AGTACATCAAGTGTATCAT ATGCCAAGTACGCCCC 
3001 CTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTAC 
3051 ATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCAT 
3101 CGCT ATT ACCATGGTGATGCGGTTTTGGC AGTACATCAATGGGCGTGGAT 
3151 AGCGGTTTGACTC ACGGGGATTTCCAAGTCTCCACCCCATTG ACGTCAAT 
3201 GGGAGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAA 
3251 CAACTCCGCCCCATTGACGCAAATGGGCGGTAGGCATGTACGGTGGGAGG 
3301 TCTATATAAGCAGAGCTCGTTTAGTGAACCGTCAGATCGCCTGGAGACGC 
3351 CATCCACGCTGTTTTGACCTCCATAGAAGACACCGGGACCGATCCAGCCT 
3401 CCGCGGCCCC AAGCTTCTCG AGTT AAC AG ATCT AGGCTGGC ACGAC AGGT 
34 51 TTCCCGACTGGAAAGCGGGCAGTGAGCGCAACGC AATTAATGTGAGTT AG 
3501 CTCACTCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGTAT 
3551 GTTGTGTGG AATTGTGAGCGGAT AAC AATTTC AC AC AGG AAAC AGCT ATG 
3601 ACCATGATTACGCCAAGCTTGGCTGCAGGTCGACGGATCCACTAGTAACG 
3651 GCCGCCAGTGTGCTGGAATTCACCATGGGGCAACCCGGGAACGGCAGCGC 
3701 CTTCTTGCTGGC ACCCAATGGAAGCCATGCGCCGG ACCACGACGTCACGC 
37 5 1 AGCAAAGGGACGAGGTGTGGGTGGTGGGCATGGGCATCGTCATGTCTCTC 
3801 ATCGTCCTGGCCATCGTGTTTGGCAATGTGCTGGTCATCACAGCCATTGC 
3851 CAAGTTCGAGCGTCTGCAGACGGTCACCAACTACTrCATCACAAGCTTGG 
390 1 CCTGTGCTGATCTGGTCATGGGGCTAGCAGTGGTGCCCTTTGGGGCCGCC 
3951 CATATTCTCATGAAAATGTGGACTTTTGGCAACTTCTGGTGCGAGTTCTG 
4001 GACTTCCATTGATGTGCTGTGCGTCACGGCATCGATTGAGACCCTGTGCG 
4051 TGATCGCAGTCGACCGCTACTTTGCCATTACTAGTCCTTTCAAGTACCAG 
4101 AGCCTGCTGACC AAGAAT AAGGCCCGGGTGATCATTCTGATGGTGTGG AT 
4151 TGTGTCAGGCCTTACCTCCTTCTTGCCCATTCAGATGCACTGGTACAGGG 
4201 CCACCCACCAGGAAGCCATCAACTGCTATGCCAATGAGACCTGCTGTGAC 
4251 TTCTTCACGAACC AAGCCT ATGCC ATTGCCTCTTCCATCGTGTCCTTCT A 
4 301 CGTTCCCCTGGTGATCATGGTCTTCGTCTACTCCAGGGTCTTTCAGGAGG 
4351 CCAAAAGGCAGCTCC AGAAGATTG ACAAATCTG AGGGCCGCTTCC ATGTC 
4401 CAGAACCTT AGCCAGGTGGAGCAGGATGGGCGGACGGGGCATGGACTCCG 
4451 CAGATCTTCCAAGTTCTGCTTGAAGGAGCACAAAGCCCTCAAGACGTTAG 
4501 GCATCATCATGGGCACTTTCACCCTCTGCTGGCTGCCCTTCTTCATCGTT 
4551 AACATTGTGCATGTGATCCAGGATAACCTCATCCGTAAGGAAGTTTACAT 
4601 CCTCCTAAATTGGATAGGCTATGTCAATTCTGGTTTCAATCCCCTTATCT 
4651 ACTGCCGGAGCCCAGATTTCAGGATTGCCTTCCAGGAGCTTCTGTGCCTG 
4701 CGCAGGTCTTCTTTGAAGGCCTATGGCAATGGCTACTCCAGCAACGGCAA 
4751 CACAGGGGAGCAGAGTGGATATCACGTGGAACAGGAGAAAGAAAATAAAC 
4801 TGCTGTGTGAAGACCTCCCAGGCACGGAAGACTTTGTGGGCCATCAAGGT 
4851 ACTGTGCCTAGCGATAACATTGATTCACAAGGGAGGAATTGTAGTACAAA 
4901 TGACTCACTGCTCTCGAGAATCGAGGGGCGGCACCACCATCATCACCACG 
4951 TCGACC<XGGGGACTACAAGGATGACGATGACAAGTAAGCTTTATCCATC 
5001 ACACTGGCGGCCXXn , CGAGCATGCATCTAGCGGCXXKn?CGAGGCCGGCAA 
5051 GGCCGGATCCCCGGGAATTCGCOXTCTCCCTCCCCCCCCCCTAACGTTA 
5101 CTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTA 
5151 TTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGG 
520 1 CCCTGTCTTCTTGACGAGC^TTCCTAGGGGTCTTTCCCCTCTCGCCAAAG 
5251 GAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCT 
5301 TCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCC 
5351 CCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGT AT AAGATA 
5401 CACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTT 
5451 GTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAA 
550 1 GGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGGCCTCGGT 
5551 GCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCC 
5601 CCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAATATGG 
5651 CCTCCTTTGTCTCTCTGCTCCTGGTAGGCATCCTATTCCATGCCACCCAG 
57 0 1 GCCGAGCTCACCCAGTCTCCAGACTCCCTGGCTGTGTCTCTGGGCGAGAG 
5751 GGCC^CCATCAACTGCAAGTCCAGCCAGAGTGTTTTGTACAGCTCCAACA 
5801 ATAAGAACTATTTAGCTTGGTATCAGCAGAAACCAGGACAGCCTCCTAAG 
5851 CTGCTCATTTACTGGGCATCTACCCGGGAATCCGGGGTCCCTGACCGATT 
5901 C^GTGGCAGCGGGTCrGGGACAGATTTOVCTCTCACCATCAGCAGCCTGC 
5951 AGGCTGAAGATGTGGCAGTTTATTACTGTCAGCAATATTATAGTACTCAG 



6001 ACGTTCGGCCAAGGGACCAAGGTGGAAATCAAACGAACTGTGGCTGCACC 
6051 ATCTGTCTTC ATCTTCCCGCC ATCTGATG AGC AGTTG AAATCTGG AACTG 
6101 CCTCTGTTGTGTGCCTGCTG AATAACTTCT ATCCCAG AG AGGCCAAAGT A 
6151 C AGTGGAAGGTGGAT AACGCCCTCCAATCGGGT AACTCCCAGGAGAGTGT 
6201 CACAGAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGA 
6251 CGCTGAGCAAAGCAGACTACGAGAAACACAAACTCTACGCCTGCGAAGTC 
6301 ACCCATCAGGGCCTGAG ATCGCCCGTCAC AAAGAGCTTCAACAAGGGGAG 
6351 AGTGTTAGTTCT AGAT AATT AATTAGG AGGAG ATCTCGAGCTCGCGAAAG 
6401 CTTGGCACTGGCCGTCGTTTT ACAACGTCGTGACTGGGAAAACCCTGGCG 
6451 TTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCCTCCTA 
6501 GGTCGACATCGATAAAATAAAAGATTTTATTTAGTCTCCAGAAAAAGGGG 
6551 GG AATG AAAGACCCC ACCTGT AGGTTTGGCAAGCTAGCTT AAGT AACGCC 
6601 ATTTTGC AAGGC ATGG AAAAAT AC AT AACTGAG AAT AGAG AAGTTC AG AT 
6651 CAAGGTCAGGAACAGATGGAACAGCTGAATATGGGCCAAACAGGATATCT 
67 0 1 GTGGTAAGCAGTTCCTGCCCCGGCTCAGGGCCAAGAACAGATGGAACAGC 
6751 TGAATATGGGCCAAACAGGATATCTGTGGTAAGCAGTTCCTGCCCCGGCT 
6801 CAGGGCCAAGAACAGATGGTCCCCAGATGCGGTCCAGCCCTCAGCAGTTT 
6851 CTAGAGAACCATCAGATGTTTCCAGGGTGCCCCAAGGACCTGAAATGACC 
6901 CTGTGCCTTATTTGAACTAACCAATCAGTTCGCTTCTCGCTTCTGTTCGC 
6951 GCGCTTCTGCTCCCCGAGCTCAATAAAAGAGCCCACAACCCCTCACTCGG 
7001 GGCGCCAGTCCTCCGATTGACTGAGTCGCCCGGGTACCCGTGTATCCAAT 
7051 AAACCCTCTTGCAGTTGC ATCCGACTTGTGGTCTCGCTGTTCCTTGGGAG 
7101 GGTCTCCTCTGAGTG ATTGACTACCCGTCAGCGGGGGTCTTTCATTTGGG 
7151 GGCTCGTCCGGGATCGGGAGACCCCTGCCCAGGGACCACCGACCCACCAC 
7201 CGGGAGGTAAGCTGGCTGCCTCGCGCGTTTCGGTGATGACGGTGAAAACC 
7251 TCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGAT 
7 30 1 GCCGGGAGCAGACAAGCCCGTCAGGGCGCGTCAGCGGGTGTTGGCGGGTG 
7351 TCGGGGCGCAGCCATG ACCC AGTCACGT AGCGATAGCGG AGTGTATACTG 
7401 GCTT AACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCAT ATGC 
7451 GGTGTG AAAT ACCGC AC AG ATGCGTAAGGAGAAAATACCGC ATCAGGCGC 
7501 TCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCG 
7551 GCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAAT 
7601 CAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCC 
7651 AGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCC 
7701 CCCTGACGAGCATC ACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACC 
7751 CGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTG 
7801 CGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCT 
7851 CCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCA 
7901 GTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCC 
7951 GTTCAGCCCGACCGCrGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAA 
8001 CCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGA 
8051 TTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGG 
8101 CCTAACTACGGCTA(^CTAGAAGGACAGTATTTGGTATCTGCGCTCTGCT 
8151 GAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAAC 
8201 AAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACG 
8251 CGC^GAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTC 
8301 TGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGAT 
8351 T ATCAAAAAGG ATCTTCACCTAGATCCTTTT AAATT AAAAATGAAGTTTT 
8401 AAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATG 
84 51 CTTAATCAGTGAGGCACCT ATCTCAGCGATCTGTCTATTTCGTTCATCCA 
8501 TAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTT A 
8551 CCATCTGGCCCC AGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGC 
8601 TCCAGATTT ATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAA 
8651 GTGGTCCTGCAACTTT ATCCGCCTCCATCCAGTCTATT AATTGTTGCCGG 
8701 GAAGCTAGAGT AAGT AGTTCGCCAGTTAAT AGTTTGCGCAACGTTGTTGC 
8751 CATTGCTGCAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCAT 
8801 TCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTG 
8851 TGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAA 
8901 GTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTC 
8951 TTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCA 
9001 ACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCC 
9051 GGCGTCAACACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGC 



Figure 19d 

9101 TCATC ATTGG AAAACGTTCTTCGGGGCGAAAACTCTC AAGGATCTTACCG 
9151 CTGTTG AGATCCAGTTCGATGTAACCCACTCGTGCACCC AACTGATCTTC 
9201 AGC ATCTTTT ACTTTC ACC AGCGTTTCTGGGTGAGCAAAAAC AGG AAGGC 
9251 AAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTC 
9301 ATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCT 
9351 CATGAGCGGAT AC AT ATTTG AATGTATTT AG AAAAATAAAC AAAT AGGGG 
9401 TTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATT 
94 51 ATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCG 
1 . TCTTCAAGAAT 

Features : 

149-737 Moloney murine sarcoma virus 5' LTR 

807-1616 Extended Packaging Region 

1680-1735 EM 7 promoter (bacteriophage T7 promoter) 

1754-2151 Blasticidin resistance gene coding sequence 

2310-2440 SV40 poly A signal and site 

2603-3420 CMV IE promoter 

3675-4 988 G-protein-coupled receptor (GPCR) 

5071-5646 IRES 

5647-5703 Bovine a-lactalbumin signal peptide 

5704-6372 'humanized 1 antibody light chain 

6553-714 6 MoMuLV 3 1 LTR 

76830rigin of replication 

9302-8442 b-Lactmase coding sequence 
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BEST AVAILABLE COPY 



Figure 21(A). Gene Sequence of a Single Retrovector IgM Construct (SEQ ID NO:37) 



LTR = Human CMV/Moloney Murine Sarcoma Virus Long Terminal Repeat 

Fusion 

SP EPR = Moloney Murine Leukemia Virus Psi Region and Extended Viral 

Packaging Region 
JC = J Chain Gene 

CMV = Simian Cytomegalovirus Promoter Region 
SP = Heavy Chain Signal Peptide 

HC = Mu Heavy Chain Gene 

IRES = Internal Ribosome Entry Site/ct-Lactalbumin Signal Peptide 

LC= Kappa or Lambda Light Chain Gene 

RESE = RNA Export and Stability Element 

LTR = Moloney Murine Leukemia Virus Long Terminal Repeat 



GTTGACATTGATTATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCAT 
AGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACC 
GCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAA 
TAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCA 
GTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATG 
GCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACA 
TCTACGTATTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGG 
CGTGGATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGG 
GAGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCC 
CATTGACGCAAATGGGCGGTAGGCATGTACGGTGGGAGGTCTATATAAGCAGAGCTCAA 
TAAAAGAGCCCACAACCCCTCACTCGGCGCGCCAGTCTTCCGATAGACTGCGTCGCCCG 
GGTACCCGTATTCCCAATAAAGCCTCTTGCTGTTTGCATCCGAATCGTGGTCTCGCTGT 
TCCTTGGGAGGGTCTCCTCTGAGTGATTGACTACCCACGACGGGGGTCTTTCATTTGGG 
GGCTCGTCCGGGATTTGGAGACCCCTGCCCAGGGACCACCGACCCACCACCGGGAGGTA 
AGCTGGCCAGCAACTTATCTGTGTCTGTCCGATTGTCTAGTGTCTATGTTTGATGTTAT 
GCGCCTGCGTCTGTACTAGTTAGCTAACTAGCTCTGTATCTGGCGGACCCGTGGTGGAA 
CTGACGAGTTCTGAACACCCGGCCGCAACCCTGGGAGACGTCCCAGGGACTTTGGGGGC 
CGTTTTTGTGGCCCGACCTGAGGAAGGGAGTCGATGTGGAATCCGACCCCGTCAGGATA 
TGTGGTTCTGGTAGGAGACGAGAACCTAAAACAGTTCCCGCCTCCGTCTGAATTTTTGC 
TTTCGGTTTGGAACCGAAGCCGCGCGTCTTGTCTGCTGCAGCGCTGCAGCATCGTTCTG 
TGTTGTCTCTGTCTGACTGTGTTTCTGTATTTGTCTGAAAATTAGGGCCAGACTGTTAC 
CACTCCCTTAAGTTTGACCTTAGGTCACTGGAAAGATGTCGAGCGGATCGCTCACAACC 
AGTCGGTAGATGTCAAGAAGAGACGTTGGGTTACCTTCTGCTCTGCAGAATGGCCAACC 
TTTAACGTCGGATGGCCGCGAGACGGCACCTTTAACCGAGACCTCATCACCCAGGTTAA 
GATCAAGGTCTTTTCACCTGGCCCGCATGGACACCCAGACCAGGTCCCCTACATCGTGA 
CCTGGGAAGCCTTGGCTTTTGACCCCCCTCCCTGGGTCAAGCCCTTTGTACACCCTAAG 
CCTCCGCCTCCTCTTCCTCCATCCGCCCCGTCTCTCCCCCTTGAACCTCCTCGTTCGAC 



FIGURE 21 (B) 



CCCGCCTCGATCCTCCCTTTATCCAGCCCTCACTCCTTCTCTAGGCGCCGGAATTCCGA 
TCTGATCAAGAGACAGGATGAGAAGTCAAGATGAAGAACCATTTGCTTTTCTGGGGAGT 
CCTGGCGGTTTTTATTAAGGCTGTTCATGTGAAAGCCCAAGAAGATGAAAGGATTGTTC 
TTGTTGACAACAAATGTAAGTGTGCCCGGATTACTTCCAGGATCATCCGTTCTTCCGAA 
GATCCTAATGAGGACATTGTGGAGAGAAACATCCGAATTATTGTTCCTCTGAACAACAG 
GGAGAATATCTCTGATCCCACCTCACCATTGAGAACCAGATTTGTGTACCATTTGTCTG 
ACCTCTGTAAAAAATGTGATCCTACAGAAGTGGAGCTGGATAATCAGATAGTTACTGCT 
ACCCAGAGCAATATCTGTGATGAAGACAGTGCTACAGAGACCTGCTACACTTATGACAG 
AAACAAGTGCTACACAGCTGTGGTCCCACTCGTATATGGTGGTGAGACCAAAATGGTGG 
AAACAGCCTTAACCCCAGATGCCTGCTATCCTGACTAAGATCCCTATGGCTATTGGCCA 
GGTTCAATACTATGTATTGGCCCTATGCCATATAGTATTCCATATATGGGTTTTCCTAT 
TGACGTAGATAGCCCCTCCCAATGGGCGGTCCCATATACCATATATGGGGCTTCCTAAT 
ACCGCCCATAGCCACTCCCCCATTGACGTCAATGGTCTCTATATATGGTCTTTCCTATT 
GACGTCATATGGGCGGTCCTATTGACGTATATGGCGCCTCCCCCATTGACGTCAATTAC 
GGTAAATGGCCCGCCTGGCTCAATGCCCATTGACGTCAATAGGACCACCCACCATTGAC 
GTCAATGGGATGGCTCATTGCCCATTCATATCCGTTCTCACGCCCCCTATTGACGTCAA 
TGACGGTAAATGGCCCACTTGGCAGTACATCAATATCTATTAATAGTAACTTGGCAAGT 
ACATTACTATTGGAAGTACGCCAGGGTACATTGGCAGTACTCCCATTGACGTCAATGGC 
GGTAAATGGCCCGCGATGGCTGCCAAGTACATCCCCATTGACGTCAATGGGGAGGGGCA 
ATGACGCAAATGGGCGTTCCATTGACGTAAATGGGCGGTAGGCGTGCCTAATGGGAGGT 
CTATATAAGCAATGCTCGTTTAGGGAACCGCCATTCTGCCTGGGGACGTCGGAGGAGCT 
CGAAAGCTTAGGACCTCACCATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAACA 
GCTACAGGTGTCCACTCCGAGGTCCAACTGGTGGAGAGCGGTGGAGGTGTTGTGCAACC 
TGGCCGGTCCCTGCGCCTGTCCTGCTCCGCATCTGGCTTCGATTTCACCACATATTGGA 
TGAGTTGGGTGAGACAGGCACCTGGAAAAGGTCTTGAGTGGATTGGAGAAATTCATCCA 
GATAGCAGTACGATTAACTATGCGCCGTCTCTAAAGGATAGATTTACAATATCGCGAGA 
CAACGCCAAGAACACATTGTTCCTGCAAATGGACAGCCTGAGACCCGAAGACACCGGGG 
TCTATTTTTGTGCAAGCCTTTACTTCGGCTTCCCCTGGTTTGCTTATTGGGGCCAAGGG 
ACCCCGGTCACCGTCTCCTCAGGGAGTGCATCCGCCCCAACCCTTTTCCCCCTCGTCTC 
CTGTGAGAATTCCCCGTCGGATACGAGCAGCGTGGCCGTTGGCTGCCTCGCACAGGACT 
TCCTTCCCGACTCCATCACTTTGTCCTGGAAATACAAGAACAACTCTGACATCAGCAGT 
ACCCGGGGCTTCCCATCAGTCCTGAGAGGGGGCAAGTACGCAGCCACCTCACAGGTGCT 
GCTGCCTTCCAAGGACGTCATGCAGGGCACAGACGAACACGTGGTGTGCAAAGTCCAGC 
ACCCCAACGGCAACAAAGAAAAGAACGTGCCTCTTCCAGTGATTGCCGAGCTGCCTCCC 
AAAGTGAGCGTCTTCGTCCCACCCCGCGACGGCTTCTTCGGCAACCCCCGCAAGTCCAA 
GCTCATCTGCCAGGCCACGGGTTTCAGTCCCCGGCAGATTCAGGTGTCCTGGCTGCGCG 
AGGGGAAGCAGGTGGGGTCTGGCGTCACCACGGACCAGGTGCAGGCTGAGGCCAAAGAG 
TCTGGGCCCACGACCTACAAGGTGACCAGCACACTGACCATCAAAGAGAGCGACTGGCT 
CGGCCAGAGCATGTTCACCTGCCGCGTGGATCACAGGGGCCTGACCTTCCAGCAGAATG 
CGTCCTCCATGTGTGTCCCCGATCAAGACACAGCCATCCGGGTCTTCGCCATCCCCCCA 
TCCTTTGCCAGCATCTTCCTCACCAAGTCCACCAAGTTGACCTGCCTGGTCACAGACCT 
GACCACCTATGACAGCGTGACCATCTCCTGGACCCGCCAGAATGGCGAAGCTGTGAAAA 
CCCACACCAACATCTCCGAGAGCCACCCCAATGCCACTTTCAGCGCCGTGGGTGAGGCC 
AGCATCTGCGAGGATGACTGGAATTCCGGGGAGAGGTTCACGTGCACCGTGACCCACAC 



FIGURE 21(C) 



AGACCTGCCCTCGCCACTGAAGCAGACCATCTCCCGGCCCAAGGGGGTGGCCCTGCACA 
GGCCCGATGTCTACTTGCTGCCACCAGCCCGGGAGCAGCTGAACCTGCGGGAGTCGGCC 
ACCATCACGTGCCTGGTGACGGGCTTCTCTCCCGCGGACGTCTTCGTGCAGTGGATGCA 
GAGGGGGCAGCCCTTGTCCCCGGAGAAGTATGTGACCAGCGCCCCAATGCCTGAGCCCC 
AGGCCCCAGGCCGGTACTTCGCCCACAGCATCCTGACCGTGTCCGAAGAGGAATGGAAC 
ACGGGGGAGACCTACACCTGCGTGGCCCATGAGGCCCTGCCCAACAGGGTCACCGAGAG 
GACCGTGGACAAGTCCACCGGTAAACCCACCCTGTACAACGTGTCCCTGGTCATGTCCG 
ACACAGCTGGCACCTGCTACTGAGATCTCTGCAGAAACCGGTCCTAGGTTTGGGAATTC 
GCCCCTCTCCCTCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGT 
GTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCC 
CGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAA 
AGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAA 
GACAAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGG 
TGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCA 
GTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTAT 
TCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGATCTGATCTGGGG 
CCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCC 
GAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAATATGGCCTCCTTTGTC 
TCTCTGCTCCTGGTAGGCATCCTATTCCATGCCACCCAGGCCGACATCCAGCTGACCCA 
GAGCCCAAGCAGCCTGAGCGCCAGCGTGGGTGACAGAGTGACCATCACCTGTAAGGCCA 
GTCAGGATGTGGGTACTTCTGTAGCCTGGTACCAGCAGAAGCCAGGTAAGGCTCCAAAG 
CTGCTGATCTACTGGACATCCACCCGGCACACTGGTGTGCCAAGCAGATTCAGCGGTAG 
CGGTAGCGGTACCGACTTCACCTTCACCATCAGCAGCCTCCAGCCAGAGGACATCGCCA 
CCTACTACTGCCAGCAATATAGCCTCTATCGGTCGTTCGGCCAAGGGACCAAGGTGGAA 
ATCAAACGAACTGTGGCTGCACCATCTGTCTTCATCTTCCCGCCATCTGATGAGCAGTT 
GAAATCTGGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCA 
AAGTACAGTGGAAGGTGGATAACGCCCTCCAATCGGGTAACTCCCAGGAGAGTGTCACA 
GAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACGCTGAGCAAAGC 
AGACTACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGC 
CCGTCACAAAGAGCTTCAACAGGGGAGAGTGTTAGATCTGTTAACCCTAGGCTCGAGTT 
CGACATCGATAATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTA 
ACTATGTTGCTCCTTTTACGCTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCT 
ATTGCTTCCCGTATGGCTTTCATTTTCTCCTCCTTGTATAAATCCTGGTTGCTGTCTCT 
TTATGAGGAGTTGTGGCCCGTTGTCAGGCAACGTGGCGTGGTGTGCACTGTGTTTGCTG 
ACGCAACCCCCACTGGTTGGGGCATTGCCACCACCTGTCAGCTCCTTTCCGGGACTTTC 
GCTTTCCCCCTCCCTATTGCCACGGCGGAACTCATCGCCGCCTGCCTTGCCCGCTGCTG 
GACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGTGTTGTCGGGGAAATCATCGT 
CCTTTCCTTGGCTGCTCGCCTGTGTTGCCACCTGGATTCTGCGCGGGACGTCCTTCTGC 
TACGTCCCTTCGGCCCTCAATCCAGCGGACCTTCCTTCCCGCGGCCTGCTGCCGGCTCT 
GCGGCCTCTTCCGCGTCTTCGCCTTCGCCCTCAGACGAGTCGGATCTCCCTTTGGGCCG 
CCTCCCCGCATCGATAAAATAAAAGATTTTATTTAGTCTCCAGAAAAAGGGGGGAATGA 
AAGACCCCACCTGTAGGTTTGGCAAGCTAGCTTAAGTAACGCCATTTTGCAAGGCATGG 
AAAAATACATAACTGAGAATAGAGAAGTTCAGATCAAGGTCAGGAACAGATGGAACAGC 
TGAATATGGGCCAAACAGGATATCTGTGGTAAGCAGTTCCTGCCCCGGCTCAGGGCCAA 
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GAACAGATGGAACAGCTGAATATGGGCCAAACAGGATATCTGTGGTAAGCAGTTCCTGC 
CCCGGCTCAGGGCCAAGAACAGATGGTCCCCAGATGCGGTCCAGCCCTCAGCAGTTTCT 
AGAGAACCATCAGATGTTTCCAGGGTGCCCCAAGGACCTGAAATGACCCTGTGCCTTAT 
TTGAACTAACCAATCAGTTCGCTTCTCGCTTCTGTTCGCGCGCTTCTGCTCCCCGAGCT 
CAATAAAAGAGCCCACAACCCCTCACTCGGGGCGCCAGTCCTCCGATTGACTGAGTCGC 
CCGGGTACCCGTGTATCCAATAAACCCTCTTGCAGTTGCATCCGACTTGTGGTCTCGCT 
GTTCCTTGGGAGGGTCTCCTCTGAGTGATTGACTACCCGTCAGCGGGGGTCTTTCATT 



Figure 22(A). Gene Sequence of a Double Retrovector IgM Heavy and Light Chain 
Construct (SEQ ID NO: 3 8). 



■-Tt JLERR, Neo 




LTR = Human CMV/Moloney Murine Sarcoma Virus Long Terminal Repeat 

Fusion 

*F EPR = Moloney Murine Leukemia Virus Psi Region and Extended Viral 

Packaging Region 
Neo = Neomycin Resistance Gene 

CMV = Simian Cytomegalovirus Promoter Region 

SP = Heavy Chain Signal Peptide 

HC = Mu Heavy Chain Gene 

IRES = Internal Ribosome Entry Site/a-Lactalbumin Signal Peptide 

LC= Kappa or Lambda Light Chain Gene 

RESE = RNA Export and Stability Element 

LTR = Moloney Murine Leukemia Virus Long Terminal Repeat 



GTTGACATTGATTATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCAT 
AGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACC 
GCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAA 
TAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCA 
GTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATG 
GCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACA 
TCTACGTATTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGG 
CGTGGATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGG 
GAGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCC 
CATTGACGCAAATGGGCGGTAGGCATGTACGGTGGGAGGTCTATATAAGCAGAGCTCAA 
TAAAAGAGCCCACAACCCCTCACTCGGCGCGCCAGTCTTCCGATAGACTGCGTCGCCCG 
GGTACCCGTATTCCCAATAAAGCCTCTTGCTGTTTGCATCCGAATCGTGGTCTCGCTGT 
TCCTTGGGAGGGTCTCCTCTGAGTGATTGACTACCCACGACGGGGGTCTTTCATTTGGG 
GGCTCGTCCGGGATTTGGAGACCCCTGCCCAGGGACCACCGACCCACCACCGGGAGGTA 
AGCTGGCCAGCAACTTATCTGTGTCTGTCCGATTGTCTAGTGTCTATGTTTGATGTTAT 
GCGCCTGCGTCTGTACTAGTTAGCTAACTAGCTCTGTATCTGGCGGACCCGTGGTGGAA 
CTGACGAGTTCTGAACACCCGGCCGCAACCCTGGGAGACGTCCCAGGGACTTTGGGGGC 
CGTTTTTGTGGCCCGACCTGAGGAAGGGAGTCGATGTGGAATCCGACCCCGTCAGGATA 
TGTGGTTCTGGTAGGAGACGAGAACCTAAAACAGTTCCCGCCTCCGTCTGAATTTTTGC 
TTTCGGTTTGGAACCGAAGCCGCGCGTCTTGTCTGCTGCAGCGCTGCAGCATCGTTCTG 
TGTTGTCTCTGTCTGACTGTGTTTCTGTATTTGTCTGAAAA.TTAGGGCCAGACTGTTAC 
CACTCCCTTAAGTTTGACCTTAGGTCACTGGAAAGATGTCGAGCGGATCGCTCACAACC 
AGTCGGTAGATGTCAAGAAGAGACGTTGGGTTACCTTCTGCTCTGCAGAATGGCCAACC 
TTTAA.CGTCGGATGGCCGCGAGACGGCACCTTTAACCGAGACCTCATCACCCAGGTTAA 
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GATCAAGGTCTTTTCACCTGGCCCGCATGGACACCCAGACCAGGTCCCCTACATCGTGA 
CCTGGGAAGCCTTGGCTTTTGACCCCCCTCCCTGGGTCAAGCCCTTTGTACACCCTAAG 
CCTCCGCCTCCTCTTCCTCCATCCGCCCCGTCTCTCCCCCTTGAACCTCCTCGTTCGAC 
CCCGCCTCGATCCTCCCTTTATCCAGCCCTCACTCCTTCTCTAGGCGCCGGAATTCCGA 
TCTGATCAAGAGACAGGATGAGGATCGTTTCGCATGATTGAACAAGATGGATTGCACGC 
AGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAA 
TCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTT 
GTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATC 
GTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGG 
GAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTT 
GCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGA 
TCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTC 
GGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCG 
CCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGT 
GACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGAT 
TCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACC 
CGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGG 
TATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCT 
GAGGATCCCTATGGCTATTGGCCAGGTTCAATACTATGTATTGGCCCTATGCCATATAG 
TATTCCATATATGGGTTTTCCTATTGACGTAGATAGCCCCTCCCAATGGGCGGTCCCAT 
ATACCATATATGGGGCTTCCTAATACCGCCCATAGCCACTCCCCCATTGACGTCAATGG 
TCTCTATATATGGTCTTTCCTATTGACGTCATATGGGCGGTCCTATTGACGTATATGGC 
GCCTCCCCCATTGACGTCAATTACGGTAAATGGCCCGCCTGGCTCAATGCCCATTGACG 
TCAATAGGACCACCCACCATTGACGTCAATGGGATGGCTCATTGCCCATTCATATCCGT 
TCTCACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCACTTGGCAGTACATCAATA 
TCTATTAATAGTAACTTGGCAAGTACATTACTATTGGAAGTACGCCAGGGTACATTGGC 
AGTACTCCCATTGACGTCAATGGCGGTAAATGGCCCGCGATGGCTGCCAAGTACATCCC 
CATTGACGTCAATGGGGAGGGGCAATGACGCAAATGGGCGTTCCATTGACGTAAATGGG 
CGGTAGGCGTGCCTAATGGGAGGTCTATATAAGCAATGCTCGTTTAGGGAACCGCCATT 
CTGCCTGGGGACGTCGGAGGAGCTCGAAAGCTTAGGACCTCACCATGGGATGGAGCTGT 
ATCATCCTCTTCTTGGTAGCAACAGCTACAGGTGTCCACTCCGAGGTCCAACTGGTGGA 
GAGCGGTGGAGGTGTTGTGCAACCTGGCCGGTCCCTGCGCCTGTCCTGCTCCGCATCTG 
GCTTCGATTTCACCACATATTGGATGAGTTGGGTGAGACAGGCACCTGGAAAAGGTCTT 
GAGTGGATTGGAGAAATTCATCCAGATAGCAGTACGATTAACTATGCGCCGTCTCTAAA 
GGATAGATTTACAATATCGCGAGACAACGCCAAGAACACATTGTTCCTGCAAATGGACA 
GCCTGAGACCCGAAGACACCGGGGTCTATTTTTGTGCAAGCCTTTACTTCGGCTTCCCC 
TGGTTTGCTTATTGGGGCCAAGGGACCCCGGTCACCGTCTCCTCAGGGAGTGCATCCGC 
CCCAACCCTTTTCCCCCTCGTCTCCTGTGAGAATTCCCCGTCGGATACGAGCAGCGTGG 
CCGTTGGCTGCCTCGCACAGGACTTCCTTCCCGACTCCATCACTTTGTCCTGGAAATAC 
AAGAACAACTCTGACATCAGCAGTACCCGGGGCTTCCCATCAGTCCTGAGAGGGGGCAA 
GTACGCAGCCACCTCACAGGTGCTGCTGCCTTCCAAGGACGTCATGCAGGGCACAGACG 
AACACGTGGTGTGCAAAGTCCAGCACCCCAACGGCAACAAAGAAAAGAACGTGCCTCTT 
CCAGTGATTGCCGAGCTGCCTCCCAAAGTGAGCGTCTTCGTCCCACCCCGCGACGGCTT 
CTTCGGCAACCCCCGCAAGTCCAAGCTCATCTGCCAGGCCACGGGTTTCAGTCCCCGGC 
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AGATTCAGGTGTCCTGGCTGCGCGAGGGGAAGCAGGTGGGGTCTGGCGTCACCACGGAC 
CAGGTGCAGGCTGAGGCCAAAGAGTCTGGGCCCACGACCTACAAGGTGACCAGCACACT 
GACCATCAAAGAGAGCGACTGGCTCGGCCAGAGCATGTTCACCTGCCGCGTGGATCACA 
GGGGCCTGACCTTCCAGCAGAATGCGTCCTCCATGTGTGTCCCCGATCAAGACACAGCC 
ATCCGGGTCTTCGCCATCCCCCCATCCTTTGCCAGCATCTTCCTCACCAAGTCCACCAA 
GTTGACCTGCCTGGTCACAGACCTGACCACCTATGACAGCGTGACCATCTCCTGGACCC 
GCCAGAATGGCGAAGCTGTGAAAACCCACACCAACATCTCCGAGAGCCACCCCAATGCC 
ACTTTCAGCGCCGTGGGTGAGGCCAGCATCTGCGAGGATGACTGGAATTCCGGGGAGAG 
GTTCACGTGCACCGTGACCCACACAGACCTGCCCTCGCCACTGAAGCAGACCATCTCCC 
GGCCCAAGGGGGTGGCCCTGCACAGGCCCGATGTCTACTTGCTGCCACCAGCCCGGGAG 
CAGCTGAACCTGCGGGAGTCGGCCACCATCACGTGCCTGGTGACGGGCTTCTCTCCCGC 
GGACGTCTTCGTGCAGTGGATGCAGAGGGGGCAGCCCTTGTCCCCGGAGAAGTATGTGA 
CCAGCGCCCCAATGCCTGAGCCCCAGGCCCCAGGCCGGTACTTCGCCCACAGCATCCTG 
ACCGTGTCCGAAGAGGAATGGAACACGGGGGAGACCTACACCTGCGTGGCCCATGAGGC 
CCTGCCCAACAGGGTCACCGAGAGGACCGTGGACAAGTCCACCGGTAAACCCACCCTGT 
ACAACGTGTCCCTGGTCATGTCCGACACAGCTGGCACCTGCTACTGAGATCTCTGCAGA 
AACCGGTCCTAGGTTTGGGAATTCGCCCCTCTCCCTCCCCCCCCCTAACGTTACTGGCC 
GAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTG 
CCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCC 
TAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAG 
CAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAGGCAG 
CGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATAC 
ACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAG 
TCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCC 
CATTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAG 
GTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACAC 
GATGATAATATGGCCTCCTTTGTCTCTCTGCTCCTGGTAGGCATCCTATTCCATGCCAC 
CCAGGCCGACATCCAGCTGACCCAGAGCCCAAGCAGCCTGAGCGCCAGCGTGGGTGACA 
GAGTGACCATCACCTGTAAGGCCAGTCAGGATGTGGGTACTTCTGTAGCCTGGTACCAG 
CAGAAGCCAGGTAAGGCTCCAAAGCTGCTGATCTACTGGACATCCACCCGGCACACTGG 
TGTGCCAAGCAGATTCAGCGGTAGCGGTAGCGGTACCGACTTCACCTTCACCATCAGCA 
GCCTCCAGCCAGAGGACATCGCCACCTACTACTGCCAGCAATATAGCCTCTATCGGTCG 
TTCGGCCAAGGGACCAAGGTGGAAATCAAACGAACTGTGGCTGCACCATCTGTCTTCAT 
CTTCCCGCCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCTGCTGA 
ATAACTTCTATCCCAGAGAGGCCAAAGTACAGTGGAAGGTGGATAACGCCCTCCAATCG 
GGTAACTCCCAGGAGAGTGTCACAGAGCAGGACAGCAAGGACAGCACCTACAGCCTCAG 
CAGCACCCTGACGCTGAGCAAAGCAGACTACGAGAAACACAAAGTCTACGCCTGCGAAG 
TCACCCATCAGGGCCTGAGCTCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGTGTTAG 
ATCTGTTAACCCTAGGCTCGAGTTCGACATCGATAATCAACCTCTGGATTACAAAATTT 
GTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACGCTATGTGGATACGCT 
GCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTTTCTCCTCCTT 
GTATAAATCCTGGTTGCTGTCTCTTTATGAGGAGTTGTGGCCCGTTGTCAGGCAACGTG 
GCGTGGTGTGCACTGTGTTTGCTGACGCAACCCCCACTGGTTGGGGCATTGCCACCACC 
TGTCAGCTCCTTTCCGGGACTTTCGCTTTCCCCCTCCCTATTGCCACGGCGGAACTCAT 
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CGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCG 
TGGTGTTGTCGGGGAAATCATCGTCCTTTCCTTGGCTGCTCGCCTGTGTTGCCACCTGG 
ATTCTGCGCGGGACGTCCTTCTGCTACGTCCCTTCGGCCCTCAATCCAGCGGACCTTCC 
TTCCCGCGGCCTGCTGCCGGCTCTGCGGCCTCTTCCGCGTCTTCGCCTTCGCCCTCAGA 
CGAGTCGGATCTCCCTTTGGGCCGCCTCCCCGCATCGATAAAATAAAAGATTTTATTTA 
GTCTCCAGAAAAAGGGGGGAATGAAAGACCCCACCTGTAGGTTTGGCAAGCTAGCTTAA 
GTAACGCCATTTTGCAAGGCATGGAAAAATACATAACTGAGAATAGAGAAGTTCAGATC 
AAGGTCAGGAACAGATGGAACAGCTGAATATGGGCCAAACAGGATATCTGTGGTAAGCA 
GTTCCTGCCCCGGCTCAGGGCCAAGAACAGATGGAACAGCTGAATATGGGCCAAACAGG 
ATATCTGTGGTAAGCAGTTCCTGCCCCGGCTCAGGGCCAAGAACAGATGGTCCCCAGAT 
GCGGTCCAGCCCTCAGCAGTTTCTAGAGAACCATCAGATGTTTCCAGGGTGCCCCAAGG 
ACCTGAAATGACCCTGTGCCTTATTTGAACTAACCAATCAGTTCGCTTCTCGCTTCTGT 
TCGCGCGCTTCTGCTCCCCGAGCTCAATAAAAGAGCCCACAACCCCTCACTCGGGGCGC 
CAGTCCTCCGATTGACTGAGTCGCCCGGGTACCCGTGTATCCAATAAACCCTCTTGCAG 
TTGCATCCGACTTGTGGTCTCGCTGTTCCTTGGGAGGGTCTCCTCTGAGTGATTGACTA 
CCCGTCAGCGGGGGTCTTTCATT 



Figure 23(A) Gene Sequence of a Double Retrovector IgM J Chain Construct (SEQ ID 
NO:39). 



LT»jjjLEE a B | ast A CMV - SP I f JC ^ RESE J^l 

LTR = Human CMV/Moloney Murine Sarcoma Virus Long Terminal Repeat 

Fusion 

*F EPR = Moloney Murine Leukemia Virus Psi Region and Extended Viral 

Packaging Region 
Blast = Blasticidin Resistance Gene 

CMV = Simian Cytomegalovirus Promoter Region 

SP = J Chain Signal Peptide 

JC = J Chain Gene 

RESE = RNA Export and Stability Element 

LTR = Moloney Murine Leukemia Virus Long Terminal Repeat 

GTTGACATTGATTATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCAT 
AGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACC 
GCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAA 
TAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCA 
GTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATG 
GCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACA 
TCTACGTATTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGG 
CGTGGATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGG 
GAGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCC 
CATTGACGCAAATGGGCGGTAGGCATGTACGGTGGGAGGTCTATATAAGCAGAGCTCAA 
TAAAAGAGCCCACAACCCCTCACTCGGCGCGCCAGTCTTCCGATAGACTGCGTCGCCCG 
GGTACCCGTATTCCCAATAAAGCCTCTTGCTGTTTGCATCCGAATCGTGGTCTCGCTGT 
TCCTTGGGAGGGTCTCCTCTGAGTGATTGACTACCCACGACGGGGGTCTTTCATTTGGG 
GGCTCGTCCGGGATTTGGAGACCCCTGCCCAGGGACCACCGACCCACCACCGGGAGGTA 
AGCTGGCCAGCAACTTATCTGTGTCTGTCCGATTGTCTAGTGTCTATGTTTGATGTTAT 
GCGCCTGCGTCTGTACTAGTTAGCTAACTAGCTCTGTATCTGGCGGACCCGTGGTGGAA 
CTGACGAGTTCTGAACACCCGGCCGCAACCCTGGGAGACGTCCCAGGGACTTTGGGGGC 
CGTTTTTGTGGCCCGACCTGAGGAAGGGAGTCGATGTGGAATCCGACCCCGTCAGGATA 
TGTGGTTCTGGTAGGAGACGAGAACCTAAAACAGTTCCCGCCTCCGTCTGAATTTTTGC 
TTTCGGTTTGGAACCGAAGCCGCGCGTCTTGTCTGCTGCAGCGCTGCAGCATCGTTCTG 
TGTTGTCTCTGTCTGACTGTGTTTCTGTATTTGTCTGAAAATTAGGGCCAGACTGTTAC 
CACTCCCTTAAGTTTGACCTTAGGTCACTGGAAAGATGTCGAGCGGATCGCTCACAACC 
AGTCGGTAGATGTCAAGAAGAGACGTTGGGTTACCTTCTGCTCTGCAGAATGGCCAACC 
TTTAACGTCGGATGGCCGCGAGACGGCACCTTTAACCGAGACCTCATCACCCAGGTTAA 
GATCAAGGTCTTTTCACCTGGCCCGCATGGACACCCAGACCAGGTCCCCTACATCGTGA 
CCTGGGAAGCCTTGGCTTTTGACCCCCCTCCCTGGGTCAAGCCCTTTGTACACCCTAAG 
CCTCCGCCTCCTCTTCCTCCATCCGCCCCGTCTCTCCCCCTTGAACCTCCTCGTTCGAC 
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CCCGCCTCGATCCTCCCTTTATCCAGCCCTCACTCCTTCTCTAGGCGCCGGAATTCATG 
GCCAAGCCTTTGTCTCAAGAAGAATCCACCCTCATTGAAAGAGCAACGGCTACAATCAA 
CAGCATCCCCATCTCTGAAGACTACAGCGTCGCCAGCGCAGCTCTCTCTAGCGACGGCC 
GCATCTTCACTGGTGTCAATGTATATCATTTTACTGGGGGACCTTGTGCAGAACTCGTG 
GTGCTGGGCACTGCTGCTGCTGCGGCAGCTGGCAACCTGACTTGTATCGTCGCGATCGG 
AAATGAGAACAGGGGCATCTTGAGCCCCTGCGGACGGTGCCGACAGGTGCTTCTCGATC 
TGCATCCTGGGATCAAAGCCATAGTGAAGGACAGTGATGGACAGCCGACGGCAGTTGGG 
ATTCGTGAATTGCTGCCCTCTGGTTATGTGTGGGAGGGCTAAGCACTTGGATCCCTATG 
GCTATTGGCCAGGTTCAATACTATGTATTGGCCCTATGCCATATAGTATTCCATATATG 
GGTTTTCCTATTGACGTAGATAGCCCCTCCCAATGGGCGGTCCCATATACCATATATGG 
GGCTTCCTAATACCGCCCATAGCCACTCCCCCATTGACGTCAATGGTCTCTATATATGG 
TCTTTCCTATTGACGTCATATGGGCGGTCCTATTGACGTATATGGCGCCTCCCCCATTG 
ACGTCAATTACGGTAAATGGCCCGCCTGGCTCAATGCCCATTGACGTCAATAGGACCAC 
CCACCATTGACGTCAATGGGATGGCTCATTGCCCATTCATATCCGTTCTCACGCCCCCT 
ATTGACGTCAATGACGGTAAATGGCCCACTTGGCAGTACATCAATATCTATTAATAGTA 
ACTTGGCAAGTACATTACTATTGGAAGTACGCCAGGGTACATTGGCAGTACTCCCATTG 
ACGTCAATGGCGGTAAATGGCCCGCGATGGCTGCCAAGTACATCCCCATTGACGTCAAT 
GGGGAGGGGCAATGACGCAAATGGGCGTTCCATTGACGTAAATGGGCGGTAGGCGTGCC 
TAATGGGAGGTCTATATAAGCAATGCTCGTTTAGGGAACCGCCATTCTGCCTGGGGACG 
TCGGAGGAGCTCGAAAGCTTGAAGTCAAGATGAAGAACCATTTGCTTTTCTGGGGAGTC 
CTGGCGGTTTTTATTAAGGCTGTTCATGTGAAAGCCCAAGAAGATGAAAGGATTGTTCT 
TGTTGACAACAAATGTAAGTGTGCCCGGATTACTTCCAGGATCATCCGTTCTTCCGAAG 
ATCCTAATGAGGACATTGTGGAGAGAAACATCCGAATTATTGTTCCTCTGAACAACAGG 
GAGAATATCTCTGATCCCACCTCACCATTGAGAACCAGATTTGTGTACCATTTGTCTGA 
CCTCTGTAAAAAATGTGATCCTACAGAAGTGGAGCTGGATAATCAGATAGTTACTGCTA 
CCCAGAGCAATATCTGTGATGAAGACAGTGCTACAGAGACCTGCTACACTTATGACAGA 
AACAAGTGCTACACAGCTGTGGTCCCACTCGTATATGGTGGTGAGACCAAAATGGTGGA 
AACAGCCTTAACCCCAGATGCCTGCTATCCTGACTAAGATCTGTTAACCGGTCCTAGGT 
TTAAACTCGAGTTCGACATCGATAATCAACCTCTGGATTACAAAATTTGTGAAAGATTG 
ACTGGTATTCTTAACTATGTTGCTCCTTTTACGCTATGTGGATACGCTGCTTTAATGCC 
TTTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTTTCTCCTCCTTGTATAAATCCT 
GGTTGCTGTCTCTTTATGAGGAGTTGTGGCCCGTTGTCAGGCAACGTGGCGTGGTGTGC 
ACTGTGTTTGCTGACGCAACCCCCACTGGTTGGGGCATTGCCACCACCTGTCAGCTCCT 
TTCCGGGACTTTCGCTTTCCCCCTCCCTATTGCCACGGCGGAACTCATCGCCGCCTGCC 
TTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGTGTTGTCG 
GGGAAATCATCGTCCTTTCCTTGGCTGCTCGCCTGTGTTGCCACCTGGATTCTGCGCGG 
GACGTCCTTCTGCTACGTCCCTTCGGCCCTCAATCCAGCGGACCTTCCTTCCCGCGGCC 
TGCTGCCGGCTCTGCGGCCTCTTCCGCGTCTTCGCCTTCGCCCTCAGACGAGTCGGATC 
TCCCTTTGGGCCGCCTCCCCGCATCGATAAAATAAAAGATTTTATTTAGTCTCCAGAAA 
AAGGGGGGAATGAAAGACCCCACCTGTAGGTTTGGCAAGCTAGCTTAAGTAACGCCATT 
TTGCAAGGCATGGAAAAATACATAACTGAGAATAGAGAAGTTCAGATCAAGGTCAGGAA 
CAGATGGAACAGCTGAATATGGGCCAAACAGGATATCTGTGGTAAGCAGTTCCTGCCCC 
GGCTCAGGGCCAAGAACAGATGGAACAGCTGAATATGGGCCAAACAGGATATCTGTGGT 
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AAGCAGTTCCTGCCCCGGCTCAGGGCCAAGAACAGATGGTCCCCAGATGCGGTCCAGCC 
CTCAGCAGTTTCTAGAGAACCATCAGATGTTTCCAGGGTGCCCCAAGGACCTGAAATGA 
CCCTGTGCCTTATTTGAACTAACCAATCAGTTCGCTTCTCGCTTCTGTTCGCGCGCTTC 
TGCTCCCCGAGCTCAATAAAAGAGCCCACAACCCCTCACTCGGGGCGCCAGTCCTCCGA 
TTGACTGAGTCGCCCGGGTACCCGTGTATCCAATAAACCCTCTTGCAGTTGCATCCGAC 
TTGTGGTCTCGCTGTTCCTTGGGAGGGTCTCCTCTGAGTGATTGACTACCCGTCAGCGG 
GGGTCTTTCATT 



FIGURE 24 (A) 

Mouse dihydrofolate reductase retrovector gene construct (SEQ ID NO:40). 



Lb 




LTR = Human CMV/Moloney Murine Sarcoma Virus Long Terminal Repeat 

Fusion 

*F EPR = Moloney Murine Leukemia Virus Psi Region and Extended Viral 

Packaging Region 
DHFR = Mouse Dihydrofolate Reductase Gene 
CMV = Simian Cytomegalovirus Promoter Region 
MCS= Multiple Cloning Site (Gene Insertion Site) 

RESE = RNA Export and Stability Element 
LTR = Moloney Murine Leukemia Virus Long Terminal Repeat 



1 GTTGACATTGATTATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTC 
ATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGA 
CCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCC 
AATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGG 
CAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAA 
TGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTA 
CATCTACGTATTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATG 
GGCGTGGATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAAT 
GGGAGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGC 
CCCATTGACGCAAATGGGCGGTAGGCATGTACGGTGGGAGGTCTATATAAGCAGAGCTC 
AATAAAAGAGCCCACAACCCCTCACTCGGCGCGCCAGTCTTCCGATAGACTGCGTCGCC 
CGGGTACCCGTATTCCCAATAAAGCCTCTTGCTGTTTGCATCCGAATCGTGGTCTCGCT 
GTTCCTTGGGAGGGTCTCCTCTGAGTGATTGACTACCCACGACGGGGGTCTTTCATTTG 
GGGGCTCGTCCGGGATTTGGAGACCCCTGCCCAGGGACCACCGACCCACCACCGGGAGG 
TAAGCTGGCCAGCAACTTATCTGTGTCTGTCCGATTGTCTAGTGTCTATGTTTGATGTT 
ATGCGCCTGCGTCTGTACTAGTTAGCTAACTAGCTCTGTATCTGGCGGACCCGTGGTGG 
AACTGACGAGTTCTGAACACCCGGCCGCAACCCTGGGAGACGTCCCAGGGACTTTGGGG 
GCCGTTTTTGTGGCCCGACCTGAGGAAGGGAGTCGATGTGGAATCCGACCCCGTCAGGA 
TATGTGGTTCTGGTAGGAGACGAGAACCTAAAACAGTTCCCGCCTCCGTCTGAATTTTT 
GCTTTCGGTTTGGAACCGAAGCCGCGCGTCTTGTCTGCTGCAGCGCTGCAGCATCGTTC 
TGTGTTGTCTCTGTCTGACTGTGTTTCTGTATTTGTCTGAAAATTAGGGCCAGACTGTT 
ACCACTCCCTTAAGTTTGACCTTAGGTCACTGGAAAGATGTCGAGCGGATCGCTCACAA 
CCAGTCGGTAGATGTCAAGAAGAGACGTTGGGTTACCTTCTGCTCTGCAGAATGGCCAA 
CCTTTAACGTCGGATGGCCGCGAGACGGCACCTTTAACCGAGACCTCATCACCCAGGTT 
AAGATCAAGGTCTTTTCACCTGGCCCGCATGGACACCCAGACCAGGTCCCCTACATCGT 
GACCTGGGAAGCCTTGGCTTTTGACCCCCCTCCCTGGGTCAAGCCCTTTGTACACCCTA 
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AGCCTCCGCCTCCTCTTCCTCCATCCGCCCCGTCTCTCCCCCTTGAACCTCCTCGTTCG 
ACCCCGCCTCGATCCTCCCTTTATCCAGCCCTCACTCCTTCTCTAGGCGCCGGAATTCC 
GATCTGATCAAGAGACAGGATGACCTAGGCTTTTGCAAAAAGCTTTATCCCCGCTGCCA 
TCATGGTTCGACCATTGAACTGCATCGTCGCCGTGTCCCAAGATATGGGGATTGGCAAG 
AACGGAGACCTACCCTGGCCTCCGCTCAGGAACGAGTTCAAGTACTTCCAAAGAATGAC 
CACAACCTCTTCAGTGGAAGGTAAACAGAATCTGGTGATTATGGGTAGGAAAACCTGGT 
TCTCCATTCCTGAGAAGAATCGACCTTTAAAGGACAGAATTAATATAGTTCTCAGTAGA 
GAACTCAAAGAACCACCACGAGGAGCTCATTTTCTTGCCAAAAGTTTGGATGATGCCTT 
AAGACTTATTGAACAACCGGAATTGGCAAGTAAAGTAGACATGGTTTGGATAGTCGGAG 
GCAGTTCTGTTTACCAGGAAGCCATGAATCAACCAGGCCACCTCAGACTCTTTGTGACA 
AGGATCATGCAGGAATTTGAAAGTGACACGTTTTTCCCAGAAATTGATTTGGGGAAATA 
TAAACTTCTCCCAGAATACCCAGGCGTCCTCTCTGAGGTCCAGGAGGAAAAAGGCATCA 
AGTATAAGTTTGAAGTCTACGAGAAGAAAGACTAACAGGAAGATGCTTTCAAGTTCTCT 
GCTCCCCTCCTAAAGCTATGCATTTTTATAAGACCATGGGACTTTTGCTGGCTTTAGAT 
CCCTATGGCTATTGGCCAGGTTCAATACTATGTATTGGCCCTATGCCATATAGTATTCC 
ATATATGGGTTTTCCTATTGACGTAGATAGCCCCTCCCAATGGGCGGTCCCATATACCA 
TATATGGGGCTTCCTAATACCGCCCATAGCCACTCCCCCATTGACGTCAATGGTCTCTA 
TATATGGTCTTTCCTATTGACGTCATATGGGCGGTCCTATTGACGTATATGGCGCCTCC 
CCCATTGACGTCAATTACGGTAAATGGCCCGCCTGGCTCAATGCCCATTGACGTCAATA 
GGACCACCCACCATTGACGTCAATGGGATGGCTCATTGCCCATTCATATCCGTTCTCAC 
GCCCCCTATTGACGTCAATGACGGTAAATGGCCCACTTGGCAGTACATCAATATCTATT 
AATAGTAACTTGGCAAGTACATTACTATTGGAAGTACGCCAGGGTACATTGGCAGTACT 
CCCATTGACGTCAATGGCGGTAAATGGCCCGCGATGGCTGCCAAGTACATCCCCATTGA 
CGTCAATGGGGAGGGGCAATGACGCAAATGGGCGTTCCATTGACGTAAATGGGCGGTAG 
GCGTGCCTAATGGGAGGTCTATATAAGCAATGCTCGTTTAGGGAACCGCCATTCTGCCT 
GGGGACGTCGGAGGAGCTCGAAAGCTTCTAGACAATTGACGCGTAGGCCTGCGGCCGCG 
TCGACCAAGGGCCCAGATCTGTTAACCGGTCCTAGGTTTAAACTCGAGTTCGACATCGA 
TAATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTG 
CTCCTTTTACGCTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCC 
CGTATGGCTTTCATTTTCTCCTCCTTGTATAAATCCTGGTTGCTGTCTCTTTATGAGGA 
GTTGTGGCCCGTTGTCAGGCAACGTGGCGTGGTGTGCACTGTGTTTGCTGACGCAACCC 
CCACTGGTTGGGGCATTGCCACCACCTGTCAGCTCCTTTCCGGGACTTTCGCTTTCCCC 
CTCCCTATTGCCACGGCGGAACTCATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGC 
TCGGCTGTTGGGCACTGACAATTCCGTGGTGTTGTCGGGGAAATCATCGTCCTTTCCTT 
GGCTGCTCGCCTGTGTTGCCACCTGGATTCTGCGCGGGACGTCCTTCTGCTACGTCCCT 
TCGGCCCTCAATCCAGCGGACCTTCCTTCCCGCGGCCTGCTGCCGGCTCTGCGGCCTCT 
TCCGCGTCTTCGCCTTCGCCCTCAGACGAGTCGGATCTCCCTTTGGGCCGCCTCCCCGC 
ATCGATAAAATAAAAGATTTTATTTAGTCTCCAGAAAAAGGGGGGAATGAAAGACCCCA 
CCTGTAGGTTTGGCAAGCTAGCTTAAGTAACGCCATTTTGCAAGGCATGGAAAAATACA 
TAACTGAGAATAGAGAAGTTCAGATCAAGGTCAGGAACAGATGGAACAGCTGAATATGG 
GCCAAACAGGATATCTGTGGTAAGCAGTTCCTGCCCCGGCTCAGGGCCAAGAACAGATG 
GAACAGCTGAATATGGGCCAAACAGGATATCTGTGGTAAGCAGTTCCTGCCCCGGCTCA 
GGGCCAAGAACAGATGGTCCCCAGATGCGGTCCAGCCCTCAGCAGTTTCTAGAGAACCA 
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TCAGATGTTTCCAGGGTGCCCCAAGGACCTGAAATGACCCTGTGCCTTATTTGAACTAA 
CCAATCAGTTCGCTTCTCGCTTCTGTTCGCGCGCTTCTGCTCCCCGAGCTCAATAAAAG 
AGCCCACAACCCCTCACTCGGGGCGCCAGTCCTCCGATTGACTGAGTCGCCCGGGTACC 
CGTGTATCCAATAAACCCTCTTGCAGTTGCATCCGACTTGTGGTCTCGCTGTTCCTTGG 
GAGGGTCTCCTCTGAGTGATTGACTACCCGTCAGCGGGGGTCTTTCATT 43 54 



1 - 


- 763 


HCMV-MOMUSV CHIMERIC 5 ' LTR 


833 - 


- 1642 


EXTENDED PACKAGING REGION 


1712 - 


- 2272 


MOUSE DHFR GENE CODING REGION 


2355 • 


- 3038 


SIMIAN CMV PROMOTER 


3029 - 


- 3114 


MULTIPLE CLONING SITE (SITE OF GENE 



3121 
3761 



3721 
4354 



INSERTION) 

RESE 

3 'LTR 



Figure 25(A) 

Glutamine synthase Retro vector gene construct (SEQ ID NO:41) 
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Human CMV/Moloney Murine Sarcoma Virus Long Terminal Repeat 
Fusion 

Moloney Murine Leukemia Virus Psi Region and Extended Viral 

Packaging Region 

Mouse Glutamine Synthase Gene 

Simian Cytomegalovirus Promoter Region 

Multiple Cloning Site (Gene Insertion Site) 

RNA Export and Stability Element 

Moloney Murine Leukemia Virus Long Terminal Repeat 



1 GTTGACATTGATTATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTC 
ATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGA 
CCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCC 
AATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGG 
CAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAA 
TGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTA 
CATCTACGTATTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATG 
GGCGTGGATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAAT 
GGGAGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGC 
CCCATTGACGCAAATGGGCGGTAGGCATGTACGGTGGGAGGTCTATATAAGCAGAGCTC 
AATAAAAGAGCCCACAACCCCTCACTCGGCGCGCCAGTCTTCCGATAGACTGCGTCGCC 
CGGGTACCCGTATTCCCAATAAAGCCTCTTGCTGTTTGCATCCGAATCGTGGTCTCGCT 
GTTCCTTGGGAGGGTCTCCTCTGAGTGATTGACTACCCACGACGGGGGTCTTTCATTTG 
GGGGCTCGTCCGGGATTTGGAGACCCCTGCCCAGGGACCACCGACCCACCACCGGGAGG 
TAAGCTGGCCAGCAACTTATCTGTGTCTGTCCGATTGTCTAGTGTCTATGTTTGATGTT 
ATGCGCCTGCGTCTGTACTAGTTAGCTAACTAGCTCTGTATCTGGCGGACCCGTGGTGG 
AACTGACGAGTTCTGAACACCCGGCCGCAACCCTGGGAGACGTCCCAGGGACTTTGGGG 
GCCGTTTTTGTGGCCCGACCTGAGGAAGGGAGTCGATGTGGAATCCGACCCCGTCAGGA 
TATGTGGTTCTGGTAGGAGACGAGAACCTAAAACAGTTCCCGCCTCCGTCTGAATTTTT 
GCTTTCGGTTTGGAACCGAAGCCGCGCGTCTTGTCTGCTGCAGCGCTGCAGCATCGTTC 
TGTGTTGTCTCTGTCTGACTGTGTTTCTGTATTTGTCTGAAAATTAGGGCCAGACTGTT 
ACCACTCCCTTAAGTTTGACCTTAGGTCACTGGAAAGATGTCGAGCGGATCGCTCACAA 
CCAGTCGGTAGATGTCAAGAAGAGACGTTGGGTTACCTTCTGCTCTGCAGAATGGCCAA 
CCTTTAACGTCGGATGGCCGCGAGACGGCACCTTTAACCGAGACCTCATCACCCAGGTT 
AAGATCAAGGTCTTTTCACCTGGCCCGCATGGACACCCAGACCAGGTCCCCTACATCGT 
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GACCTGGGAAGCCTTGGCTTTTGACCCCCCTGCCTGGGTCAAGCCCTTTGTACACCCTA 
AGCCTCCGCCTCCTCTTCCTCCATCCGCCCCGTCTCTCCCCCTTGAACCTCCTCGTTCG 
ACCCCGCCTCGATCCTCCCTTTATCCAGCCCTCACTCCTTCTCTAGGCGCCGGAATTCC 
GATCTGATCAAGAGACAGGATGAACCATGGCCACCTCAGCAAGTTCCCACTTGAACAAA 
GGCATCAAGCAAATGTACATGTCCCTGCCCCAGGGTGAGAAAGTCCAAGCCATGTATAT 
CTGGGTTGATGGTACCGGAGAAGGACTGCGCTGCAAGACCCGTACCCTGGACTGTGAGC 
CCAAGTGTGTGGAAGAGTTACCTGAGTGGAACTTTGATGGCTCTAGTACCTTTCAGTCT 
GAAGGCTCCAACAGCGACATGTACCTCCATCCTGTTGCCATGTTTCGAGACCCCTTCCG 
CAAAGACCCCAACAAGCTGGTGCTATGTGAAGTTTTCAAGTATAACCGGAAGCCTGCAG 
AGACCAACTTGAGGCACATCTGTAAACGGATAATGGACATGGTGAGCAACCAGCACCCC 
TGGTTTGGAATGGAGCAGGAATATACTCTTATGGGAACAGACGGCCACCCATTTGGTTG 
GCCTTCCAATGGCTTCCCTGGACCCCAAGGCCCGTATTACTGCGGTGTGGGAGCAGACA 
AGGCCTACGGCAGGGACATCGTGGAGGCTCACTACCGGGCCTGCTTGTATGCTGGAGTC 
AAGATCACGGGGACAAATGCGGAGGTTATGCCTGCCCAGTGGGAATTCCAGATAGGACC 
CTGTGAGGGGATCCGAATGGGAGATCATCTTTGGATAGCCCGTTTTATCTTGCATCGGG 
TGTGCGAAGACTTTGGGGTGATAGCAACCTTTGACCCCAAGCCCATTCCAGGGAACTGG 
AATGGTGCAGGCTGCCATACCAACTTCAGCACCAAGGCCATGCGGGAGGAGAATGGTCT 
GAAGTGCATTGAGGAGGCCATTGACAAACTGAGCAAGAGGCACCAGTACCACATCCGCG 
CCTACGATCCCAAGGGGGGCCTGGACAACGCCCGGCGTCTGACTGGATTCCACGAAA.ee 
TCCAACATCAACGACTTTTCTGCCGGTGTTGCCAACCGCGGTGCCAGTATCCGCATTCC 
CCGGACTGTCGGCCAGGAGAAGAAGGGCTACTTTGAAGACCGTCGGCCTTCTGCCAATT 
GTGACCCCTATGCGGTGACAGAAGCCATCGTCCGCACGTGTCTCCTCAACGAAACAGGC 
GACGAACCCTTCCAATACAAGAACTAAGGATCCCTATGGCTATTGGCCAGGTTCAATAC 
TATGTATTGGCCCTATGCCATATAGTATTCCATATATGGGTTTTCCTATTGACGTAGAT 
AGCCCCTCCCAATGGGCGGTCCCATATACCATATATGGGGCTTCCTAATACCGCCCATA 
GCCACTCCCCCATTGACGTCAATGGTCTCTATATATGGTCTTTCCTATTGACGTCATAT 
GGGCGGTCCTATTGACGTATATGGCGCCTCCCCCATTGACGTCAATTACGGTAAATGGC 
CCGCCTGGCTCAATGCCCATTGACGTCAATAGGACCACCCACCATTGACGTCAATGGGA 
TGGCTCATTGCCCATTCATATCCGTTCTCACGCCCCCTATTGACGTCAATGACGGTAAA 
TGGCCCACTTGGCAGTACATCAATATCTATTAATAGTAACTTGGCAAGTACATTACTAT 
TGGAAGTACGCCAGGGTACATTGGCAGTACTCCCATTGACGTCAATGGCGGTAAATGGC 
CCGCGATGGCTGCCAAGTACATCCCCATTGACGTCAATGGGGAGGGGCAATGACGCAAA 
TGGGCGTTCCATTGACGTAAATGGGCGGTAGGCGTGCCTAATGGGAGGTCTATATAAGC 
AATGCTCGTTTAGGGAACCGCCATTCTGCCTGGGGACGTCGGAGGAGCTCGAAAGCTTC 
TAGACAATTGACGCGTAGGCCTGCGGCCGCGTCGACCAAGGGCCCAGATCTGTTAACCG 
GTCCTAGGTTTAAACTCGAGTTCGACATCGATAATCAACCTCTGGATTACAAAATTTGT 
GAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACGCTATGTGGATACGCTGC 
TTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTTTCTCCTCCTTGT 
ATAAATCCTGGTTGCTGTCTCTTTATGAGGAGTTGTGGCCCGTTGTCAGGCAACGTGGC 
GTGGTGTGCACTGTGTTTGCTGACGCAACCCCCACTGGTTGGGGCATTGCCACCACCTG 
TCAGCTCCTTTCCGGGACTTTCGCTTTCCCCCTCCCTATTGCCACGGCGGAACTCATCG 
CCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTG 
GTGTTGTCGGGGAAATCATCGTCCTTTCCTTGGCTGCTCGCCTGTGTTGCCACCTGGAT 
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TCTGCGCGGGACGTCCTTCTGCTACGTCCCTTCGGCCCTCAATCCAGCGGACCTTCCTT 
CCCGCGGCCTGCTGCCGGCTCTGCGGCCTCTTCCGCGTCTTCGCCTTCGCCCTCAGACG 
AGTCGGATCTCCCTTTGGGCCGCCTCCCCGCATCGATAAAATAAAAGATTTTATTTAGT 
CTCCAGAAAAAGGGGGGAATGAAAGACCCCACCTGTAGGTTTGGCAAGCTAGCTTAAGT 
AACGCCATTTTGCAAGGCATGGAAAAATACATAACTGAGAATAGAGAAGTTCAGATCAA 
GGTCAGGAACAGATGGAACAGCTGAATATGGGCCAAACAGGATATCTGTGGTAAGCAGT 
TCCTGCCCCGGCTCAGGGCCAAGAACAGATGGAACAGCTGAATATGGGCCAAACAGGAT 
ATCTGTGGTAAGCAGTTCCTGCCCCGGCTCAGGGCCAAGAACAGATGGTCCCCAGATGC 
GGTCCAGCCCTCAGCAGTTTCTAGAGAACCATCAGATGTTTCCAGGGTGCCCCAAGGAC 
CTGAAATGACCCTGTGCCTTATTTGAACTAA.CCAATCAGTTCGCTTCTCGCTTCTGTTC 
GCGCGCTTCTGCTCCCCGAGCTCAATAAAAGAGCCCACAACCCCTCACTCGGGGCGCCA 
GTCCTCCGATTGACTGAGTCGCCCGGGTACCCGTGTATCCAATAAACCCTCTTGCAGTT 
GCATCCGACTTGTGGTCTCGCTGTTCCTTGGGAGGGTCTCCTCTGAGTGATTGACTACC 
CGTCAGCGGGGGTCTTTCATT 4797 
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